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i. INTRODUCTION 

A, UM)r:ru-YiN(j Data and Mirriiou 

'IVi'ds 7' iiwd (} UiW’c. .srvTia! times appeared in the literature of 
Child Dcvehipinf^nl as suhjects ai experimental study hy the niclhod 
of I'o twin coiilTol. 'riiis is a iiielhoil of comparative invcstipration in 
tvInVIi one of two InVIiIy identical twins is used to define the differ- 
ential effects of specified factors confined to the co-twin. In fact, 
T owes her psemhMiym to tlic fact that she has served as the pri- 
marily trained or stimulated subject in the experimental studies, 
while (] has served as the comparative control. She continues to serve 
as the basic twin for control reference even when she is secondarily 
or diffcMTiuially trained for purposes of comparative investigation. 

The method of co-twin control lias its origin in a stair-climbing. 
and cube behavior experiment conducted when the twins were be- 
l wee II 4fj and 56 weeks old. T)ie present study is tlic first long range 
Idogenelio application of the same method to determine the stability 
of behavior reseinhianecs and differences. 

Througli an exeeptionally fortunate convergence of circumstances 
it has hern possible to follow the development of these sclf-sninc 
iwdns from early infancy to piiherly. Tlic twins have remained ideal 
subjects for comparative study because their developmental oppor- 
tunities have not been interrupted or distorted by any extreme ill- 
nesses or unusual events confined to one twin. For five years, while 
ffi /ffST to fifth attaidcd cUffcrceit chissrooius 

came und(*r the influence of different teachers, hut otherwise their 
educatiiinal opportunities and avocational activities have remained 
substantially alike. During all these years they have maintained 
a friendly, interested, and cooperative iclationship with the Clinic. 
This circumstance lias facilitated detailed and intimate comparative 
estimates and has also enabled us to document their behavior with 
alnmdant motion picture records. 

Emotional factors, which arc extremely important in a long con- 
tinuing hiogcnctic study, were kept under favorable control due 
to the amiable temperament of the twins, their enjoyment of the 
cxperiejiccs at the clinic, and the excellent cooperation of the parents, 
who appreciated the incidental guidance which was rendered. As 
already indicated, throughout tlicsc studies Twin T usually served 
as the primary trained twin. Tlie ciicumstanccs and arrangements 
of the studies did not however result in any adverse kind of isolation 
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of Twin C, The social and persoJiality factors surrouiulinjr tlie whole 
series of studies were kept in a natural equipoise. 

The purpose of this paper is to review the voliimijunis data ^vhieh 
licive accuniiilatcd and to subject the data including the cinema 
records to critical comparison. In this coniinirativc review \yc have 
had svibstairtial assistance from Mrs, Louise H, Ames, Aitluiugh 
she was familiar with previously puhlisliccl studies, she had nn pee- 
sonal contact with the twins until they were 12 ycaj's of age, llcirig 
free from personal preconceptions her comparative evaUvation^s may 
be regarded as impartial. 

Our present purpose goes beyond a mere dcsciiptivc summary nf 
the observations which have accumulated, We have attained a 
vantage point where we can contemplate tiie entire mass of data in 
perspective anrl can benefit from the corrective evidence which only 
a long spun of development can supply. We may consider tlui total 
growth careers of Twins T and C at; a large scale cxpeiiiifcnlal test 
of the stability of the similarities and differences which were first 
observed in infancy. The results of this lung range “experimend^ 
are embodied in the stenographic notes, rntingi^, characteri'/ations, anti 
cinema records made at more or less periodic intervals. Time tells. 
Our problem is to scrutinize and to appraise all these records in such 
a way that we may gain a better understanding of the genesis and 
tlic clevclopnieiital patterning of correspondence and disi>aritl(*s. 

The scope of the present inonograph is indicated by tlic scctiojial 
lieadings listed in the table of contents and by the list of experimental 
studies and comparative observations summarized below. 

We have introduced the twins by name; we miglit go further and 
give a preliminary indication of the fundiimeiUal differences which 
we believe to he diaractenstic of the twins. Our estimate of Lhene 
differences has been based on a long inductive study over many 5 Tais. 
It seems better to foniuilatc this estimate at the cud rather than at 
the beginning. We shall, therefore, present the facts in compact 
exposition, with a ininimum of comment until we reach the condmh 
iug interpretive section. This will give the reader ample opportunity 
to build up his own unprejudiced inferences as he proceeds. 
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B. Compauatjvk Studhis of Twins T and C 


Ua,MiciInta code 


* 


// 


C * A 


C • 

C « 

S 

I? (; ^ // 

.V c 

c * 

S C ^ A 

i 

s c 

C * A 

C * A 


C * A 


C * A 


* A 


J, 


Age 


0 

4 ivks, 

5 wks, 

6 wlis. 
8 wks. 

ISwkh. 
16 wks. 
19 Avks, 

24 wks, 
28 wka. 
32 wks. 
36 Avks. 
38 wka. 
40 wka. 
42 wka. 
46 wka. 

52 wks. 

54 wka. 

63 wks. 
79 wks. 

89 wks, 

93 wks. 
2 yis, 
2® yis. 
2° yrs. 


2“ 

2’“yr3, 
3 yrs. 
3^ yrs. 


3" yrft. 
3^ yrs, 


6Vi/ o/io/o^j' o/ Dotn 
Table i 


Special suidy or event. 

Horn July 3, 1927. 

Mu tiler died of septicemia. 

4‘ransfeiied from Hospital to Cliild Caring 
Institution. 


Severe intestinal iiifectUm, HoapitaU/cd for 
livo weeks. 


Gcacll and Thompson- LcarniuR and Growth 
in Identical Infant Twins. Genci Psychol. 
Monog., 1929, 6, 1-12 k 
Also, Thompson, H. The growth nncl signifi- 
cance of daily varijitions in infant hcliavior. 
.1. Genet Psychol., 1932, 40, 16-36, 


Pyelitis (Twin C). 

Stravcf. L C. Larumage and Growth. Genet. 
Psychol. Monog., 1930, 8, 209-319. 

Ti iinsfcrrcd fiorii Institution Jo parents' home. 
Unpidillslicd ohsci’vation of home h chav lor — 
Inngiingc development — play — drawing be- 
havior. 

(Mil in in Partridge). 

Chicken pox. 

UnpuhUslictl observation of motor character- 
istics — nttcntional behavior — and play. 

(Dura -Louise Cockrell). 
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TAI3LE 1 (cGiifhiiifd) 

Hnsic data code Age Special Study or event, 

S 3’ yrg. Personality Study. (Vernon Lytle and Mantle 

\ Lytle). Also Tliompflon, Helen, The Modifi- 

ability of Play Bclmvior witli Special Refer- 
ence to Attcntinnal Characterisilics. 
s'* yrs, Grippe, 

3“ yrg, Measles. 

S 3'^ yrg. End of personality study. 

A 4 yrs. 

S C ^ A ‘I” yrs. Hilgard, J. R. The Effect of Early and De- 

^ layed Practice on Memory and Motor Per- 

formances Studied by the Method of Co-Twin 
Control, Genet. Psychol, Monog,, 1933, 14, 
+93-567. 



5 yiH, 

5^ yrg, Entered kindergarten. Doth in sjamc room. 

S° yrs. 

6 yis, 

6^ yrg. Entered first glade. In separate rooms, 

6'’ yrs. 

7 yrs. 

7^ yrs. 

8 yra. Half sister born. 

8“ yrs. 

9 yrs, 

9^ yrs. Tonsillectomy (Twin T). 

9® yrs. 

9° yrs. Battery of tests relating to reading (Marjorie 
Miles). 

9'° yrs. Otologic nl examination. (Dr, Frederick 
Sperry). 

10* yrs. Entei’ed fifth grade. In .same room once inorc, 
10® yrs, 

10'° yrs. Personality observations, (Mary Hester 
Camp), 

U yrg, Observations on pJiysical ffrowtli taken every 
four weeks. 

12' yrs. Menarche. (Twin C, six weeks later), 

13 yra. Vision tests. (Gleniia BulUs). 

13^ yrg. 

H yra. 


iS=Specinl study* 

*=^Dtvc lop mental examination. 
W=Anthropometric examination. 
C=Cincnia. 


C, Thi? Problem of Developmental Correspondence 
IN Twins 

Monozygotic twinsliip docs not in itself insure a high degree of 
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developmental correspondence. Paradoxically enough, uni-ovular 
twinnijig may express itself in two contradictory end results. It may 
produce peifcct symmetry even to the point of mirror imagery in 
Jiiglily irlcntJcal twins, or it mriy produce gross disparity. Nowhere 
in the study of man do we find such complete duplication of indi- 
viduality as among mono/.ygotic twins and nowhere do we find als(» 
such profound and monstrous degrees of individual differences as 
among twins of niotio>iygotic origin, Tliis adds piquancy to the ques- 
tion of the origin even of minor and benign disparities. 

I[i our study of T and C we have pursued differences with special 
diligence. Hut this very pursuit has brought us face to face witli the 
resemblances. The permanence and the magnitude of discrepancies 
can he adequately estimated only against a background of similarity. 
This, indeed, is the reason why “identical" twins are such powerful 
touchstones for the study of developmental problems. 

Experimental embryology draws no hard and fast line between 
genetic and epigenetic factors. A recent study (2) of another pair 
of identical twins /} and B in,ay be here cited to indicate tlic preci.sioji 
with which the genetic mechanisms operate. These twin girls at 
the age of 12 years presented a duplication of bilateral coloboma in- 
volvijig cacli of their four eyes. These col oh om as were amazingly 
alike in size, shape, position, and pignicntatiun. Genetically cacli 
coloboma traced hack to a defective closure of the fetal ocular cleft. 
If a single "environmental" adversity caused the notclung of the 
optic cup (in an embryo approximately 7 mm. long) it must have 
operated coincidentally within an extremely brief and criticnl inter- 
val on four rapidly organizing structures which sininltxnncously 
reached identical levels of maturity. Tliis is an excessively remote 
possibility. It is still more unlikely that four defects of as many 
choroids, so similar in size, outline, position and pigmentation, could 
h.TVe occurred .at dilTcrent times in consequence of four separate 
moments of infection, of irritation oi of damage neatly directed at 
each of the four eyes. It is, however, conceivable that the original 
single zygote or the constitutive factors in the twin embryos, which 
already iield the hereditary determiners of all four C5'cs, held also 
tJic specific factors (or mutations) wliich delimited tlic development 
of the choroid. Similar specific factors would likewise account for 
the persisting remnant of the left hyaloid artery and for tlie corre- 
spondences of the sluipc and refraction of the four eyes. These eyes 
were de lived from a single cell with one genetic constitution, 
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The hanchvri (ring, the spelling, the misspellings, the l)lock-l)\iiltling, 
and many other behavior patterns in Twins A and li showed striking 
resemblances. Arc beliavioi’ rcseJnbJanccs, also configured by speri/lc 
factors comparable to those which determined the colohonias? 'J'hi^ 
question will arise again in the discussion of t))e psychological simi- 
larities of Twins T and C. 



II. PHY SICAL I)I« VICLOPjMKNT 

In pliysit'iil ap|H-.ir;iiici' tin* twins luivc bcicn extremely simiUr from 
inf:iiirv tn lulnii'sernee, Kveii persons avIio have luul lonj; contact 
will) lln'in cK'i'asinnally n»istake one for the otJicr. It is hazardous to 
atreinpl \n (lisiinpuisli (he twins on the basis uf general appearance 
nr even of unu'ial demeanor. It is safer to place idiancc on a slii^lu 
Inil (Iiseerrn'lile dillVrcitee in a chin dimple or a tilt of tiie licad, or 
a hair lihhfjn! 

'The ineasnreinenis and observations wbicli are summarized below 
MiL:>!:e>l that (he somatic resemblances arc deep seated and may extend 
to chemical factors which control physical development, body build, 
arid ldlysi^lI(^(^^Val jinjccsses. 

A- IIl'lCIlT AND Wl-IGIIT 

'i’he absolute heights and wei(^llts of the twins are comparatively 
praplied in Figure 1. It will be seen that at every ape, except at 
.1 years and I ( years when the twins meastircd exactly the same 
ludulil, C nieasnreil (alter than 7'. The diJTcrcnce was more pro- 
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nounccd when the twins stood, due probably to slight differences 
in posture. The difference in height was well defined at eight weeks 
and less pronounced though consistent up to three years when they 
measured the same. From 3 to 9^4 years it decreased to about 
0.5 cms., dipping to z.ero at years and then rising again. The 
dip at 11^ years is confirmed by repeated 4-weckly ineasuicments 
taken between 11 and 12 j^’cars. It should be noted that a similnr 
dip occurs in all longitudinal measurements. Any similariiy in 
curves for longitudinal measures may or may not be significant. 
There is ahvays the possibility that all longitudinal measures arc in- 
fluenced by the position of the child on the board. The measure- 
ments were made by the same person (H.T.) at each age, whicli 
reduced the personal equation error. 

The difference between T and C in weight closely parallels the 
difference in height. Through nine years C, except on three occa- 
sions, weighed more than T. Tliis difference would be expected since 
C was the taller. After nine years, with approaching adolescecice, T 
became heavier than C and maintained the diFfercncc even after the 
mcnarche. 

When the curves for differences in total length, suprasternal-sole 
length, and pubes-solc length arc compared, T's earlier accclcratlnji 
at puberty will be noted, This accelerated growth occurred first in 
the piibes-sole segment, then in the suprastoriial-solc segment, and 
lastly ill the total length (cf„ the curves between 10 and 12 years). 

The difference curve for head length and breadth indicates that 
T^s head is consistently shorter and broader than C*s. The difference 
is, however, slight but definite since the error of measurement of 
these dimensions also is small. 

The difference between T and C in head girth and chest girth is 
variable. Plead girth was affected hy hair cut, and chest girth was 
affected by breathing. Plowcver, the drop in the difference curve for 
chest girth between 9 and 12 3^ears probably does reflect the earlier 
mammary groivth in the case of T. 

Breadth differences do not seem to be consistent except with 
respect to the iliocristal diameter after the age of five j^cars when 
Cs pelvis is consistently broader at its maximum tlian 7”s pelvis. 

B. Palm and Finger Prints 

In the first publication describing the physical similarity of T 
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FIGURE 2 

Difi^emlnci^ in Physical Mkasuuemrnts 
PlOITO [M CENTlWET'EflS! C MIMUS T 
For the following mctisuicmcnts: wci^hL 
length, fliipr-T,sleri)nl-sole length, |i\lblig-salc 
length, he Eld length ond breadth, 



I 2 3 5 Q 7 (i 9 10 II 12 13 



I 2 3/1 5 6 7 n 0 ID (( I? H 



J 2 3 *t 5 (, r ij t) 10 K I? ([ 



I — L -U— L. J J .. J,_L 

AGE 111 VE;\r(S 


FIGURE 3 

DhH'EuiincI'S in Physical MnAsuaEMiiNTS 
PLDH’IiD IN C/iNTJMEirUS: C MINUS T 
For the folloiving mcasiircmeniR: biocronkl 
din m etc bicristal tlianictGi, cheat hrcadlh, 
chest giith, head 
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and C (3) tracings were re prod tic cd cjf tlicir palm prints taken at 
the age of 18 months. Recently ^vllcn tlic twins were 12 years and 
9 months old, /in|Tei- prints as well as palm prints weie made* 
(Naturally the patterns arc now more clearly defined and tracealilc. 
A slight error made in tracing the main lines from 7”s and Cs 
midcllc and little lingers of the left hand in the fornicr piihliciitioji 
is exposed. The lines do not really merge Init end in S]iaccs 5 and 9 
as pictured in Figure 4)3 The tracings which arc liere rcpioduced 
describe more completely than any formula the outstanding charac- 
teristics of the line patterns. The similarity is truly reniarkahlc. It 
is iiUcrcstiug to note that the of the right palms arc move 

similar than those of the lefl palnis, but tlmt the finger prints of the 
left hands are more similar in pattern than those of tlic right haiuls. 
Actually all of the diffciencos arc very minor tines. 

When the twins were J^ais old several leuconychia guttata 
(white specks on the finger nails) weic noticed. Inspection aiul coiii- 
pavisou of these marks on 7’'s and C's nails showed \iu\\s\\al sinii- 
laritv with respect to tlicir distribution on the vaiious digits. 
(Table 2). 

'PABLIl 2 

xS’UMHER OF LJ-UCONYCIIIA OljrrVTA ON T*s AND C’'s Dioris 

T C 

Right ihuuih 

Index finRer 

Kins finRcr 
Little fiiiRcr 

Lrfi thumb 

Index finger 
IVriddlc finger 
Ring finger 
Liltle finger 


None None 

? 1 None 

2 2 

8 Qi’inoi’c S 

? 1 ? 1 


None None 

1 1 

i 7 

5 1 

I None 


C. Dentition 

Durinir their first vear Ts atid C’s dental niowtli was liij^ltly 
similar, J"s first tootli came sliKlitl]' before C’s, bat C’s second 
tooth was visible earlier than 2”s. During the next 17 weeks denti- 

^ elesiKnation cited^by Wilder aiid Wciitwuith, Pcfsontii Fttenfiticnliou: 
MeUmtlr for the Identification of Itidi'biduals Living or Head. 

Mnsi,'. GniVfam Press, 191S. Pp. 374, ’ 
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tion was slightly more advanced for T, but between the apes of 69 
and 79 weeks, T acquired only one tooth while C acquired six, 
bringing G's total above that of T*. 

The subsequent record of eruption of Hie deciduous teeth is in- 
complete; just when Hie six-year molars erupted is not known. It 
Aras after the age of seven years and prior to nine 3 ^cnrs. 

With respect to the other permanent teeth, "T's development was 
definitely in advance of C*s. Exceptions Avere rare: tlie only per- 
manent tooth of C which erupted before 7”s corresponding tooth 
was tlic upper left first prcmolar; the only tAvo teeth of C tvllich 
were lost earlier than Ts corresponding tcctli were the lower left 
incisor and first molar. The difference in dentition AVas most appar- 
ent at 12 years Avhen T had five more erupted or partially erupted 
permanent teeth than C. Between and 11^^ years every exam- 
ination revealed either that T and C had the same lUimber of teeth 
or that T had one more tooth than C. Between llj'j and 12 jTars 
T acquired five permanent teeth, C acquired none; it Avas not until 
the age of 12J^ years that G had the same number of permnnenL 
teeth that T had at 12 years. 

As far as we knoAv, the order of eruption of the firiit 12 permanent 
teeth Avas identical for the two children, and there AVerc only slight 
differences in the eruption order of the rciiialniiig eight teeth. 

The upper teeth of T tend to erupt before the corresponding loAvcr 
teeth, except in the ease of the right canines and lateral Incisors. The 
upper teeth of C likcAvise tend to erupt before the corresponding 
lower teeth, except in case of the right canines, lateral and central 
incisors, and left canines. In seven instances order of dentition for 
the twins Avas identical, in six instances order of dentftiun was un- 
certain, in three instances T^s order was advanced, in four instances 
C’s order was advanced. 

The only anomaly of dentition occurred in T. Her left upper 
first preiuolar erupted exterior to the canine and at first Avas misttikcn 
for the canine. Dentition is charted in Figure 5. 

There is a sliglit difference in occlusion. C’s central incisors meet 
exactly, but T s upper central incisors overlap the loAver incisors. 
This difference is evident in their profiles. T has the more receding 
loAver jaw. 
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FIGURR 5 

CoMPArtATivc Chart of Dentition from 46 Wkcks to 13 Ykars of Aon 
Key: tlcciduoiis tooth. 

0—toQtli out. 

^ — permanent toot/i. 

tooth partly erupted. 
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D. Hair and Eyi? Color 

Haiv fli\d eye coloi' have been rciiiai'bibly simihu', Occiisionally 
slfg-bt differences wcie recorded ivhcn the twins weu* coiDjnirrfl 
separately \vitl\ the hair and e^'c charts. Fischer’s hair coIch’ samples 
and Martin’s samples of glass eyes were used, These dinViTiices ^vcYv 
found to be false when the twins were comparc<l diiectly, which 
incidentally illustrates the precision of the method of cn-twin control. 

T’s hair has a greater tendency than Cs to part on the left, ami it 
grows a little move rapidly and has less teiuleiicy to curl in tlie 
middle of the forehead. Except at three years when T had her luur 
j)arted on the left and C had her hair parted on the vlglu, tlwir 
hair has been similarly styled. But C parts her Iiair higlicr than T, 
possibly to cover a move ^YeU defined left cowUclc. 'flic crown whorl 
of Twin T was noted in infancy to be clockwise, in Twin C cnuntci- 
clockwi&e. This difference may be related to C*s torch end curl. 

Hair and eye color records fj'oiii 5 to JJ years are si i own in 
Table 3. 

TABLE 3 

Color of Hair and or Evrs 


Age 

Hair 

T 

C 

Eyes 

r 

C 

5 yrs. 

L 

L 

Same as C. 

2/1, dark rim at miier iris 
aiul n llltlc lirighlur 
around center. 

6 yra. 

i 

K 

Sninc ns C. 

ifij dark iirn at outer 
iris. 

7 yrs. 

C^n on 
left to F 

{%o]^)D-¥K 

Same an C. 

S/7, streaks. More like 

I73j dark rim at niiier 
iris. 

8 yrs. 

M, L on 
ends 

L^J oy\ ends 

Same as C. 

4/7 or Ui and less white, 
red flakes. 

10’’’ yrs. 


Q^K 

Same as C. 

2/1 blit lighter e dark 
rim, almost as light as 

1/i 

11 yia. J Of P 

Tends to gro^v 
a little faster. 

Jqv P 

Same as C. 

Lighter than 2 <-7. Mmre 
like 2^7 than IF 


E. Microscopic Examination of Hair Samples 

A microscopic atiicly of hair samples taken wlicn T and C Were 
42 weeks old and again 'when they were near 13 5'cars of age is siiin- 
mavized in Table 4. 
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PAJiLE 4 


Diameters 

42 weks 


12 yi s. 10 in os. 


7’; T'he diameters of tJiifereiU Imirs var 3 ' from 
.0175 mm. to ,04^7 mm. Tlic averat^c: diameter 
of ten h.-iii’N iij .0319 mm. I'ht? i.s 15 to 

30 mm. 

C: The (liarocters of tlifTcicnt hairs vary from 
.0126 mill, to ,0534 mni. 'I'he tivcra^o diainuici 
of ten hairs is .0316 mm. T'he leiiKth varies 
from 20 to 30 min. 

This hair when examined under the stere- 
oscopic micjoscopc is shown to somewhal 
rtatteiicd, the short diameter being 1/3 of the 
long diameter. Diameters vaiy fiom .048 mm. 
to .077 mm. Average of ten haiis, .063 mm. 

C: Under die stereoscopic microscope the hair is 
seen to be (latteiied vvith the slioit diameter 
about 1/3 of the long diameter. Diameters vary 
from .033 min- to .075 inin- vvilh an nvenit^c of 
ten hairs, ,0582 min. 


Cuticle 
42 fwceks 


72 yrs, 10 uios. 


2': The cuticle is similar in appearance to that nf 
Cf and has an average hreadth of 0.01 mm. 

C: The cuticiilar scales are unequal in breadth, hut 
average 0.01 mm. The exposed edges arc ir- 
regularly serrate, and in some instances vei>' 
convex. 

T: The cuticle is ijt every vjay similar to that of 
C at the same age. The average cuticular 
breadth is 0,0090 mm. 

C: The cuticiilar cells are of more equal breadth 
than in the hair of 42 weeks. The average 
hreadth is 0.0086 mm. The in a rg ins of the 
cells are irregular and serrate hut in most in- 
stances not as convex as in the hair of 42 weeks. 


M edullary Structure 

42iuceks T: Ahunt ihree-fourth.s of ilic liaiis possess medul- 

lary stiiiclurcs. They arc iliscontinunuyj hut 
consist of islands varying in length from that 
of the diameter of the hair to four oi five times 
this length. All medullary stivicturcs are flaik 
in color and are not translucent. T'he hugest 
diameter of the medulla is l/6 that of the hair. 

C: Medullae arc present in about 1/4 of the hairs 
examined. When present its largcsi diametei is 
2/6 of flic total diametei of the hair. It is no- 
where continuous and is made up of small 
strips I'-aiying in length fioiii the dinmelcr of 
the hair to aliout twice this length, Practii'allv 
all of the visible medullary stniriiire is dark 
ill color and not translucent. 
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TADLlv 4 {coiiiitfucd) 

12 vtsJO rrros, T: MosI of the Jiiiirs show iiicikillary Rlructnrc but 

^ ' it If much more broken and discouilnnous than 

in the cnse of C. By far ilic arrccHnr imrt 13 
translucent nnd liRlit in color, 'riit* hroadcsi 
medullary diameter is 1/6 that of the bnir. 

Cj Most of the hairs possess medullary sliiipturc 
winch IS present IlirouKhout (lie JeriRtli nf_ the 
hair, but frcr|iicntly interrupted. In the niaiin it 
is translucent but some areas arc dark and do 
not transmit light. The largest diainclcr is 1/6 
that of the hair. 


Tip nnd Rnot of Hair 

42noeekj T and C; The tips of the hair of both 2' and C arc blunt 

nnd normal for human hnir. The bases have 
been cut and no mala are present. 

f2yrs.l0nios. T and C: Both ends of ihc hairs of both have hcen cnl 
in the specimens fwrnislied. 


Color and 21ij^oji/ion of Pifftneni 

42w&ks T nnd C: The hair specimens af both show few ffraniilcs 

which arc light in color aiul of equal size and 
distribution. 

12 yrj.lO mos. TnndC: The pigment granules in the hairs nf both arc 
entirely simiUr in color, size und clistribiitioii. 


Snimnary 

T and C : The hair specimens of T and C at 42 weeks 
and nt 12 years 10 monilis are very similar in 
all particulars. It is possible that in cxnmiiilng 
large numbers of hairs from onch child it 
would be possible to identify the bnIr of each 
child at the same a|^c, on nccount of ihc dif- 
ferences in medullary structuic noted before. 
However thwe di/Fcrcnces .'ire ivifliin the nor- 
mal range of vnriatlon. 


F. Vision 

Oil February 24, 1937, when T and C were 9^2 ycaivS old, their 
vision was tested by the Betts Ready to Read Tests. The results 
indiciitcd complete normality for both except in visual fusion . T’s far 
point fusion was normal but C7*s was questionable. T*s near-point 
fusion was questionable find C failed the test. The tests for ocu- 
lomotor and perception habits showed no constant difference. 

Tests of vision were repeated at the age of 13 years, 3 months. 
Again their performance was remarkably similar. The following 
differences in visual function were noted: 

On lateral imbalance T converged slightly more than C at the 
near point. 
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TABLE 5 


BErrs Tests of Ocu/.oaiotor 

AND Perception 

M ADITS 


Score for 7" 

Score for t7 

Gross binocular visio^t 



Word orientation 1 

20 

20 

2 

20 

20 

3 

20 

17 

Letter orienration 

26 

28 

Number orientation 

20 

20 

Siipcrhn position 



Word oriejntaljon I 

19 

20 

2 

20 

19 

Stereopsis 



Word orientation 1 

20 

20 

2 

IS 

19 

3 

17 

17 


0[i the fusmji test iit the ncfir point, hoth over cduver^^e with the 
2 mm, 7'' fuses the 6 mm. hnlls, C the 8 mm. balls. At the 

far point T was able to fuse the 2 mm. balls after delay while C 
failed tu do so. 

The greatest difference is on tlie duct ion test. 7"*s abduction is 
good. C sliows poor abduction althougl’i the ratio of break and re- 
covery is about the same as for T. In adtluction 7’ dehiiilely sur- 
passes C. She is able to hold to 60 and recover at 20. Altliougli this 
recovery is slow, it is higlier than for O. C cannot liold as long as 7\ 
breaking at 38, and her recovery is very slow (6). 

There is very little difference in focus. T again, however, is 
slightly more accurate than C. C delayed in responding when 5*hc 
reached a letter she could not distinguish and it was necessary to 
tell her to go on to the next, T gave her responses whether correct 
or not. 

T’s pursuit fixation was smooth botJi binucularly and inuji ocularly 
C*s binocular pursuit was best but there were sliglit irregular 
movements in both temporal regions. Adonocularly tlie jerking was 
evident in the nasal regions in hoth eyes. Tested at years, T 
used the left eye in the Miles F-scopc; Cj the right. 

G. Hearing 

AVlicn t)ic twins were 9^ years old their hearing was tcste<l. 
The first test was made at the American School for the Deaf, West 



24 


GENUTrC PSYCHOLOGY monoouaimis 


Hartford, Connecticut, on Februnry 24, 1937. A SmnjttjiU' Autli- 
ometcr mis Used, This test showed a pcrcci>til>lc loss (jf in 

both twins: per cent loss thrnuKh sptecli ninj^e was 12 per 

cent for the left! car and 14.4 per cent f«r the ii[;ht car. ^;’s hearing; 
loss was greater : 24 per cent for the left car aiul 22.4 per ltih for 
the riylit car. 

The twins were given a complete otolf»gical cxaininat ion on 
April 30p 1937* Before testing the cliildren the pliysician carefully 
cleared the nasal and auditory p^ls^ages of any ohsl ructions. A large 
plug of wax was removed from C's left car and a smaller plug fr4nn 
her rigltt ear. T^s cars were found ficc from wax. lf(‘aring tests 



FIGURE G 

Westehn ELKcraic Audiograms of Twins T and C 
(Age: 9 years 9 months.) 
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were then administered, usinf^ tlie Western Electric Audiometer. 
Both children were tl»cn found to Juive /lorinal )7LVTnn|t (See Fi|^- 
iii'c 6). r’s per cent loss in the speech ranj^c -svas 8 per cent for 
the left ear and 10.6 per cent for the ri^ht car; C^s per cent loss in 
tins ran^c was 8 per cent for both cars. 

The chart rcpreseiitinf,^ the tiearini^ loss at different frequency 
vibrations is very similar for the twins, 'rhere is no way rd kjiowiji)^ 
how InnK wax had been embed tied in (7's cars. Probably it was 
there at the time of the first test, in which case it iiuVIit account 
for the greater loss of hearing shown at that time. It is to be noted 
that T’s results on the two consecutive tests arc quite similar. 

H. Health Hisiory 

At the age of 19 weeks both twins were admitted to a hospita! 
with a diagnosis of acute intestinal intoxication. (/ alone, at tins 
time, suffered an attack of otitis media followed hy pyelitis. At 84 
weeks ho til children ]i;hI an upper respiratory infection, from whicli 
T apparently recovcied more slowly than (J, At 89 weeks, C was 
confined to iier crih with a kidney infection. After the twins were 
established in tlicir home, 7’ continued to be in somcwliat pooler 
l^calth. During a period of six months she was ill in bed wdlh a tem- 
perature of 104'' for two or three days, ate poorW ami had relii- 
tivcly poor muscular tone, and liad a sty on her left ejTlicl ; slic also 
had reverted to sucking her tfuinib. During tin's same pcnVici A' was 
in excellent spirits and ate with appetite. On occasions she showctl 
lapses of bladder or bowel control, whereas T showed control. 

At 2 3'cars, 10 months, both developed poor appetites and con- 
tracted chicken pox. 7’ was sicker than C, At 3 ycsirs, 2 montlis, 7' 
J)ad a cold; C escaped although sJic slept i/i the same bed wit)j 7\ 
At 3 years, 9 montlis, both contracted grijipc from their mother. Ai 
3 years, 95^ months, hoth twins had simultaneous colds foil owe (I 
by simultaneous measles. After recovery, at 3 years, 11 montlis, T 
had another upper respiratory infection. 

PJjysical exam inat ion at 5 yeais, 4 montlis, showed that 7’\s ton- 
sils were considerably cnlaigcd, but they were not removed until she 
was nine years old. In the meantime she was suhjcctLMi u» many 
colds and sore throats. C. on llie otlier hand, remained in apparently 
better physical condition. 
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I. Eating and Sleeping Hrhavior 

On lourtecn occasions between the ages of 18 months and \2y2 
years T and C have lunched with us at the time of their clinic visit. 
Usually they finish eating at about the same time. On six occasitins 
C lias finislied more quickly than T; the reverse was never noted. On 
three of these occasions it was observed that T ate faster at flr.sl and 
then dawdled, while C maintained a more even tempo of 

A^ornisWy beth children have good nppethes ivilh no rcfii h)f>d 
aversion. T dislikes beans and shallots while G dislikes peas and 
potatoes, G is occasionally upset by carbonated drinks. T* tends to 
be chilled by drinking ice cream sodas, while C notices ho effect. 

From the time T iind G left the Children's Home they shared a 
bed. Our fust observation of their sleep was at the age of 33 mouths 
when they were at the Clinic. Put in separate cribs for their noon- 
day nap they cried so lustily that they were placed together, T fell 
iiskcp first but was aroused by C*s restlessness. A hoiiic icpnjt iridi- 
ented that this ^vas customary, but at the age of 4 years, 9 jnonths, 
their behavior in this respect was reversed. C then went to sleep 
more quickly wliile T* was more restless. At both six and seven years 
while napping at the Clinic C was less restless than T and went to 
sleep more quickly. At years it was reported that 7' got tired 
more iiuickly. One evening she fell asleep in her ciiair, since siie was 
unwilling to go to bed alone, 

The above sleep behavior is undoubtedly intimately related to 
physical health. Our records do not suggest any consistent person- 
ality differences in sleeping habits. 

J. PUUERTY 

Twin 7 reached the menarche six weeks earlier tlian Twin G. 
This is in keeping with the fact that T. the shorter, stockier twin is 
slightly advanced over C in general physical maturity. At first T^s 
flow was more scant than G's, her periods longer and more frequent 
and more irregular. Although the study is not yet complete, it is 
evident that C’s periods are establishing regularity earlier than T*s. 
At picsent T s peiiods tend to last seven daj^s; C's periods, six claj'S. 

K, Eiochrmical Similarities 

The close coiicspondenccs in pubescence suggest underlying simi- 
larities in biochemical constitution. This similarity was most sirik- 
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ingly demonstrated in the reaction of the twins to an uiidiihitably 
simultaneous infection which they suffered at the age of 19 weeks. 
This particular episode was so dramaiically staged for comparative 
observation that it should be considered as a revealing experimental 
test; one which was not designed but was so instructive that it 
deserves to be detailed. 

On November 2, 1927, both children were vaccinated on the 
tliigJi, A week later they began to liavc several green watery stools 
daily. On the 13th, the condition of the children simultaneously 
became acutely worse, with symptoms of drowsiness, ashen pallor, 
sunken eyes, and extreme dehydration. They were admitted to a 
Jjospit/ii ivitJi R diagnosis of acute intestinal intoxication, A total 
of 400 cc. saline was given immediately subcutaneously and intra- 
pcritoncally. Intravenous glucose was given at the same sitting: 
65 cc. to Twin T and 75 cc, to Twin C. The following day 300 cc. 
snlinn was given subciitaneoiisl)\ The symptoms cleared and the 
sudden improvement in appearance of both twins was little less than 
remarkable. Their course of convalescence was similar with one 
exception presently to be noted. 

TABLE 6 

Temveraturf-9 of Twius r XNo C (Aon IS-Zl Weeks) 

The tnble lists the highest and lowest tcmpcrsiturc (centigrade) rcciirdcrl 
each day tnn) the r.inge of tempera lure for each day. 


Nov. 

'I’^via T 

1 U 

/>/#. 

Twin C 

L II 


8 

37.78 


37.66 


9 

38.22 


39.33 


n 

37.00 


37.78 


12 

38.13 


38.89 


13 

38.00 

0. 

33-5 

39.0 

.5 

t4 

38.0 

19.0 

1. 

36-2 

39.4 

1.2 

15 

36.6 

38.2 

1.6 

36.4 

39.2 

2.8 

16 

36.2 

37.4 

1.2 

36.4 

37.4 

1.0 

17 

36.8 

37.2 

.4 

37.0 

37.4 

.4 

18 

37.0 

37.6 

.6 

37.0 

37,4 

.4 

iO 

36.5 

37.2 

.7 

36.4 

37.4 

LO 

20 

37.0 

37.6 

.6 

36.8 

37.6 

.8 

21 

36.8 

37.3 

1.0 

36.S 

37.9 

1.0 

22 

37.0 

37.2 

.2 . 

36.8 

37.4 

,6 

23 

36.fi 

37.6 

.8 

36.6 

37,4 

.8 

2+ 

37.0 

37.4 

,4 

37.0 

37.6 

.6 

25 

36.8 

37.6 

.8 

37.0 

3fi.4 

lA 

26 

37.0 

37.4 

.4 

37.4 

38.2 

,8 

27 

36.8 

37.4 

.6 

37.0 

37.4 

.4 

28 

37.0 

37.6 

.6 

37.0 

37.8 

.8 
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FIGURE 7 

Temperature Readings during a T^vo Week Pcriou of Iluness 
(Age: 19 to 21 meks.) 

Physical examination on Admission to the hospital showed both 
vaccination lesions to be in a similar encrusting, stage, Tlic children 
were higlilj*' comparable. Twin Cs temperature on admission was 
somewhat higher than Twin T’s, 7''s pharynx was clear ; C’s was 
slightly infected, her nose showed an old discharge, and her car 
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drums n miirgin of reddening. This condition culminated in a frank 
bilateral otitis media of the suppurative type in G on the 25th of 
November, associated with a slight loss of weight and with a sliiirp 
rise nf temperature. The temperature subsided on treatment. 

Since temperature regulation is an important homeostatic function, 
the accompanying comparative table of temperature readings becomes 
of some iiitciesti This table indicates the highest and lowest tem- 
perature record each day, and the daily range of temperature. 
Twenty such detenninations were made for 20 sncccssive days. 
Seventeen readings show variations of less than 1”; three daily 
readings show no daily variations at all; eleven show variutions of 
or less. Ah of these discrepancies arc in favor of Twin T who 
csca]>cd the cojnplicatioji of acute otitis Jnedia. The rein ark a hie 
similarity in the temperature readings for the twins is illustrated 
in tile cemparalive mirror chart (Figure 7). 



PICIURE H 

COMI'ARA'IIVIL Chart ov \Vru;iiT Cuuvhs duiunc 'I’wo WurK Priuoi) or li.LNr-.ss 
(Age: 19 10 2i Avec'ks-) 
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The weight chnrts for the two children diirinf^ the period of their 
illness show an equally impressive trend toward siniilarily (Kig- 
ure 8). Even under the stress of an extremely threatening In feel ion 
and under the strahi of its heroic treatment, the iwins nirnlc similar 
wcfgJit gains. On two daj^s, namely the 23/iJ and 2,1 rd, tliey weighed 
exaeth' alike I Such astounding indications of nuUaholic purity sig- 
nify the presence of deep-seated biochemical co r resi >011 ( lei ices wliicli 
in these twins have projected themselves on an ex tensive ‘^cah* into 
the detailed configurations of behavior patterns. 



in. I\IOTOR HEHAVrOR 
A. Postural DiiMCANORS 

The term motor clcmcaiior refcis to clKiriictciIstic postural attituilo 
and to (listinclive nianner of movement. Similarities ot demcaiKH', in 
this sense, arc so ruiinerous for Twins T and C that to them 

would be aji endless task. It is the sum total of tliese hniunicrablc 
dcMncanors wliich make them look so much alike, and winch make 
them .ree/u so similar in deportment. 

Only a few constant differences iiave been noted. Wlicn these arc 
later subjected to interpretation, both somatic and environmental 
factors must be con.sidered. Even tlien it mny not t)e clear wJ),v C 
should have a slightly deeper chin dimple than T. 

1 , A'loior Tonicity 

In infancy 7' was slightly move advanced in postural activity than 
(7. T was the first to roll over, to stand, to walk (13 days soonci ), 
and to stand on one foot. In spite of this discrei)ancy, differences in 
postural attitudes were virtually indistingnisliahle. Similarity of 
facial expression appears repeatedly in the early pliotograpliic records. 

As the twins grew older, a few differences In postural altiMutes 
which are still characteristic became evident. face is the more 
relaxed; she has a dimple in her chin deeper than T puckers 

her chin when smiling; and tejids to liold her mouth sligljtly open 
while C holds hers closed. 2' tends to have a slightly more sober 
expression tlian C. 

On the whole C maintains better and more symmelric body 
posture. T is likely lo lower her head wliilc C holds hers more erect. 
On joining hands, regardles.s of relative position, T places her hand 
pronatejy in C's supinated hand. 

In general T shows more body tension when posing for pictures. 
She is more likely than C to clench lier dress or to assume a slightly 
stilted pose and expression. When body Icngtli (total reclining 
length) was measured the assistant always found tiiat it was inirdcr 
to liold 7^'s feet against I lie anthrojjometric board. 

In general, 7”s nervous Lension is more evident in the skeletal 
musculature, while fj’s nervous tension may expiess itself in the 
smooth muscle system. T is posturally moie aU'it than C. 6’ is more 
prone to gastric upset, ami liad moie diflicuUy llian 7’ in acquiring 
bowel and hladdcr amtroh 
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2. JVriiJug Postures nud fPrilinr/ 

Marked and consistent differciKcs in the iviitini; postnri: of the 
tmns arc obscrvahlc from 7 ycais, wlien llic first cinema is availahle, 
through 12 years. Table 7 illustrates these (liffcrcuccs. T leans to 



13 

yi H, 

T 

a 

T 

T 

a 

a 

T 


the left over licr left fovearni, tilts her lieacl to the left, atul wiitcs 
Avith her paper in a slant alignment. C sits stvaiglit, liolds her head 
straight, for the most part lets her left arm hanix down at her side, 
and writes with the paper in straight alipnmcnt. Altlion^.^li encli 
writes with the right hand, these differences in penmanship i^ostiirc 
may be attributed in part to differences in latcrEiiity, widcli will he 
presently considered. 

Differences in the handwriting products of the two girls, enn- 
Jsistent with the differences in their postures, arc observable frniii 
7 to 12 years. For the most part T tends to write witli an even 
filant to the right. Her final letters slant up, rarely down. Her 
writing docs not vary greatly in size from year to 3^car exceju at 
iO years when it becomes quite large, C on the other hand writes 
more vertically. Her writing is uneven, both in oiitlijic of letters 
and as to size from age to age, being very large at 7 3^cars, very 
^mall at 8, large at 9, very small at V/t, large again at iO and 11 
years. Final letters slant now up, now down. Pier letters aic foi- 
the most part less well-formed than J’*s. Samples of writing from 
7 to 14 years arc given in Figure 9. 
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FlClUUE 9 

llANDWlllTINa SAMIM.I'S 01' I'WlNa T AND C J UOn[ 7 Vl'AU-i TO 13 Yl'MlS, 9 

MoNTtlS 
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3. Cofijif/ut (Jlional DijferetiCL's /« 1 ap-Duncinf/ 

For several years the twins have practiced duct Laii-ilaiK'niji; \viLli 
success and enjoyment. FJeciUess tn say they have uiUiincd «i lu|^h 
degree of unison in their team mirk. Their (Inncin^; at 10 years and 
3 inonthsj ciiid again at 12/'2 years Avas liliiit'd, I Ids lias given us 
another objective basis for conijiaring their niotor behavior. 

Twin T moves irioic vigorously avIumi Uip-Janciiig and roniplelcs 


1 AUhtC S 


bends knees more and lifts liaiuls higher hi chiiiping (fiiilhcr apiul). 
*T iifts light foot farther out to Mtlc than does. 

*T lifts outer hand way to shoiiUler; C lifts hers not ci'Cii lo >vjuMline, 

C lifts inner liand highci. 

swings outer hand farther behind her. 

*T'si hand?) meet well behind her neck; 6'*s come only to ‘.iKiuldcr. 

feet wider 
C lifts foot higher, 

lifts arms higher and wider, lliough 6’'s foot is higher- 
liptsoiles 2 and 3 

*T lifts hands higher nnd farther np-iit before clinipilig. 

*T does spieail legs fawher npart. 

*^'S,iine ngain, 

arm goes farther down in down- s weep. 

hands well up lo neck; C‘s jnsc linijily at slujukler*,, 

Cs hands faither apart before the clap. 

C's foot goes up farther. 

*^'s feet farther apart. 

arms up hieher and faiiher apart though C\ foot gOfs up hiulu-i. 

outer arm describes a ivider arc, 

hands come well up to neck; just to s-lioulders, 

*T’s left hand lifted higher than C’s. 

Episodes 4 aud 5 {Chscnp of fuof 
^'T's feet go further apait, 

C's foot goes back » lilclc farlbcr, 

*T's foot goes back farther, 
foot goes hack farther. 

C’s feet fiirther apart, 
feet fui'tlicr apnit. 

^T's feet farther apart, 

** T's feet much farther apart, 
feet farther apart, 

C’s a little faither apart. 

Episode 6 {Vufl }mf/ih) 


lifts bands hightr for clap, 
feet wider apart. 


C extencis arm farther to side as thc}' kneel, 
extends arm a little faither lo side and holrl.s. 


^^'^Iiidicntca more complete movement for 'rndn 7\ 



/UINOI.D CliSjILL AND JlJiLliN THOMPSON 


35 


liei' movements more perfectly, C conipar;itivcly was relatively more 
lackadaisical and indecisive. On die basis of this cnLClion^ of the 35 
times (at 10 years and 3 months) when there is an asccrtninablc 
difference in the completeness of movement, T executes the move- 
ment more fully 27 times (or 77 per cent), irrespective of any tem- 
poral differences. 

A descriptive analvsis of these differences appears in Table 8. 


4. Laterality. 

LaLcnility may be rcfj;ai(]ccl as a significant aspect of clenieanor. 
Laterality is a useful kind of functional as3muiictry. Voiuiitaiy be- 
havior requires an asymmetric focalization of motor set, which 
expresses itself in handedness, eyedness, and footedness. 

(L Ihnuledness. It was possible to study ttie dcvclopincnt of 
Itandedntss comparatively and to some extent quantitatively, with the 


TABLE 9 

SuMMAiiY or IlANDrnNLss AS OuSEUvru nr the Cinema 




T 


C 


28 weeks 
^^’el,'ks 
42 weeks 
52 weeks 
15 monLlis 
\ 8 OTOllhlS 
21 nvjntbs 
2 yea rs 
V. j years 

2 yrs. 9 niv*?. 

3 years 

4 yeni'H 

A yeai s 

(> VLMJ.S 

yours 

7 V(*ai s 
71'. yean 

8 years 

9 vcai s 

10 yrs. 3 inos, 
J1 years 

12 years 

1 3 years 


Riirhl or lioth 
<n' lioth 

Uit^lu most; some bilatcial 

Ri^^hl or left 

Ri^^lit or left. Left most 

LeTt most; riKht ^omc 

Ri^la most 

Ri^ht 

Kitrlu most. A liulc left 
Ri^lu mosl. Murh kdl 
Kinln and kfi 
Right most 

and left 

Right mosi. Some left 
Kinrht itjost 

Right 

Right 

Right 

Right 

Riglit 

Right 

Right 

Right 


Left 

Lt'P 

Right or left 
Right or left 
Right or left 
Right most; left .some 
Right iiio’^t 
Right 

Right most, Some left 

Right most. roJ).sidcr;]l)le Icfi 

Right and left 

Right and left 

Right mobt. Some left 

Right and left 

Right 

Right and left 

Right and left 

Right 

Right 

Right 

Right 

Right 

Right 


T was rated as rlght-hiirnled at 12 age levels, as Icfidianded al 2 age 
levels, as bid ex I ions at 9 age levels. 

(1 was rated as right-handed at 9 .igc levels, as leri-hiinded at 2 age 
levels, as bidcxlrciirs at 12 age levels. 
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aid ol cinema records made at 23 a^c levels from 28 rvceks to 13 years 
of age. On the basis of film analysis a judgnUMit was made as to 
whether the manipvilatory behavior of a Riven twin was preKloini- 
nantly right handed, left handed, or hide.xtrous. I'ahle f) sum- 
marizes these judgments* 

Inspection of the films clearly showed tliiiL tlie dcfiive uiii. 
Ifiterality was itiorc pronounced fnr / than for (j, AVlieii j Wiis 
rated bidextrous, she still used tlic ri^dit hand most and the left 
hand less, whereas in the case of C, both hands were used lo nhout 
the same extent, or with a slight prcpomlerancc of the left hand. On 
the objective basis of the cinema records, C is umiiif'sliooahly more 
bidextrous and showed a dcfmhc tendency tnwnvd left handed- 
ness. Under moderate training and social pressure learned to 
manipulate eating and writing utensils with the iig:bL lumch hut slic 
still shouts a greater readiness than T to use the left huiul- iLxiiiiiina-* 
tiou of the films and of the giowtii Lrciuls renccteci ui the lahle re- 
vealed that T'% iinilatcrality was well established long hehire (j\. 

The variations from age tef age suggest that a reciprocal organiza- 
tiDn process is at -work which shifts the unilatcrality from time to 
timCj and accounts for the apparent reversal at 18 iiioiitlis of irgc. 

Handedness differences have also been noted in special Lest situa- 
tions from age to age, At three years of age the twins were cacli 
given a book whose pages turned either ^v^ly. T Liuned hms from 
right to left; C turned hers from left to right. At four years of age 
they were given a peg board, T licld the board in licr lelt hand and 
pulled out the pegs with her right, C reversed the procedure, hold- 
ing the board in her right hand while she pulled pegs out ^vich 
Jier left. 

At the age of yeais and again nt 9 both 'I’ and C threw witli 
the right hand, batted with the right hand, counted witli tlu; right 
hand, and folded paper with the right hand. At 13 years though 
both used the right hand precloiuinantly, C used her left liand to 
pick Up pellets at her left, while T used her right hand. 

b.^ Eye dofjitnance. When T and C were years old, their eye 
dominance was tested with the Miles F-scopc. On all 10 trials T 
invariably used the left eye; C the right eye. A check lest at nine 
years confirmed this finding. 

Eye dominance was again tested at the age of 1.3 years, .1 months, 
this time by looking through a hole in a card. Again 7''s h-lt eye Wil^• 
doininnnt and right eye rvas dominant. 
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It is very likely that this cliflercnce in eye dominance, c<iiiibined 
ivitli J 2 an(ledncss tendencies, is related to tlicir difterent ii^ritini;^ 
jiosturcs. Incidentally it may be recalled tJiat 7'’s an di lory acuity 
is slightly better on tlic right than on the left, (fs auditory sensi- 
tivity on tlic right and left appears to be the same (Figure 6). 

r. Foofcihicss. A brief study of footed ness in the will king boaid 
situation was under taken. Table 10 indicates which foot led oK 

TAHLE 10 

l^ooi* UsKD First on WArKiNc BojVkds 


Tiinls 

6 

yi‘s. 

yi's. 

7 

yrs. 

VA 

yrs. 

8 

yrs. 

9 

yrs. 

[if 

yrs. 

11 

yrs. 

12 

yrs. 

1 

T 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 

RRlt 


C 

RRL 

RRR 

LLL 

RRR 

RRL 

RRR 

RRR 

RRR 

]{RR 

n 

T 

RLR 

RRR 

RRR 

RRR 

RRR 

RRR 

RRR 

RJ^R 

RRR 


C 

LRR 

RRR 

LIX 

RRR 

RR? 

RRR 

LI.R 

RRR 

RRR 

ni 

r 

RRR 

RRL 

RRR 

RRR 

RRR 

RRR 

RRR 

LRR 

RRR 


a 

RRL 

RRR 

RLL 

RRR 

RLR 

RRR 

RRL 

RRR 

RRR 

and 

was 

Jirst pi; 

[in ted 

on the 

walking hoai 

ds by 

T and C from 6 to 


12 ycais. Right and left feet are indicated by the lelters R and L, 
TJic first letter in each ease refers to pcrforniancc ofi the 6 cm, 
hoiard ; tlie second to perfoniiinice on tlie 4 cm. hoard; and tlic 
Lliird, to perfornnincc tm tJie 2 cm. board, 

Thougli each twin used her right foot predominantly to start t\’iLb; 
it will be seen that T staUed 78 times with her right toot, only ihrec 
times with iier left; while C started with her left foot 16 times, 
using it exclusively, with one exception, at seven years. 'I'liis prefer- 
ential use of the left foot agrees with her frequent use of the left 
liand in manipulatory situations in suggesting a relative bilatcrality 
of feet as well as hands. 

A record was kept to dcteniiinc, when a twin lost balance, wlicth- 

TABLE It 

STi:r-orr ojj W.u.kjnc Boards 


Age in yt-'ins 


6 


6/. 

7 


7|'< 


8 

9 

J flLj 


T 

Right Left R-L 

6 5 ^ 

r> 6 I) 

2 5 —3 

■I 5 —1 

6 3 3 

3 1 2 

1 0 1 


c; 

Right Left R-L 

9 7 2 

7 6 I 

4 2 2 

2 0 2 

2 I 1 

2 2 0 

0 0 0 
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Cl- slie steppecl off on tlic right or left of the hoard, T showed no 
consistent tciidcricv from age to age in tliis reaction; hut C stepped 
off more frciiiicntly at the right of the board ( 1 able |1)- 

Laterality treiuis cxprc.ss themselves when the twins assnnie side 
by side positions, Tlie spontaneous orientation in dancing hrings 
C at 7”s right, If hands are joined, 6'’s hand supinates to receive 
proiijite Iiaiul. 

l\. TtMiKc A.ND Spilld nv Movi-miints 

Miidv oi the bchavinr of the twins in the clcvclnpmcntiil cxjunin:i- 
tions ^viis recorded by cinema/^ In most of the siluatlons both twins 
were simultaneously tested by two examiners (A.G. and who 

took care to synchronize the presentation of the test materials and 
to keep the external stimulus factors ccpial for both twins. Twins 
arc used to each other in a far rcachinf^ sense, '['he mere presence 
of a familiar co-twin had a profoundly stabilizintr influence upon 
tlic developmental examinations. The viirious behavior sitviations 
had sucli a hiKli degree of experimental control that they justified a 
miiuite anal3’sis of the cinema records to determine tlie timing and 
speed of specific movements, 

The nicth-od of cincmanalysis, described elhcwhcrc (1) consist? 
essciitialh^ of a frame by frame dissection of significant action pat- 
terns and behavior episodes. Kacli frame marks a tinu* lapse of ap- 
proximately .067 seconds, An inspection of adjaccjit frames and a 
consecutive series of frames affords a pictvire of tlic course of any 
given niovcmcnt. Frame counting and critical inspection accord ii^gly 
yield time and space values which enn be used for minute objective 
comparison. The ftd lowing hclmviur situations were subjected to 
such tiine-spacc analysis: stair climbing, walking boards (on basis t)f 
stop watch records), tap dancing, ring-string-and-bcll, puzzle-box 
and ball, cube construction. 

1. Si air CVtnibing 

The cinema records of stair climbing performance proved to he 
well adapted for incisive comparisons of motor tempo and speed. An 
experimental staircase of four treads was placed beside a crib, tlic 
platform of which constituted a fiftli tread. The staircase and a 
lure on the platform constituted an adetiualc stimulus for elhwhing 
behavior, The twins were tested both singly ajid together. 

®For fii idler fleiails concerning ctliieil Iiihli ui-tional films see yl liJfihin rn 
on page 121. 
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The coinparJilivc stiuly of this bchuviur was bc^^iin at tlie ajj;c of 
46 weeks when butli twins wcic at ii nascent stiij^c foi' cliinbinf^. 
Prior to this Lime the development of postural hcliavior was very 
similar, sh^Jit evidences of lelativc acceleration i/i Tndii T. 

At 6 and B weeks, 7' was more active j at 36 weeks she wavered less 
in free sittinj^ and showed a tridc more l ende ncy to progress when 
prone; at 38 weeks she strained forward more in silting; and Rave 
slightly more support whe/i held standing; and at 40, 42, and 44 
wrecks 7'’s performance la standing was a slnidc better than (7‘s in 
self support and balance. At 46 Meeks there were no discernible 
dilTcrcnccs. Each pulled herself to staiullng, stepped forward wlicn 
bolli hands wurc held, and lifted Of?c foot ^vhen placed bcf(n'c tlic 
staircase; hut neither tMun mtis able to place a foot or a knee oJi the 
first tread, 

At tin’s point in the tMuns' development, tlic experimental study 
reported in 192^ (3) u as begun. Tudn T was given a daily 10- 
miiuitc practice period in stair climbing. At thg end of six weeks, T 
could cl I ml) the steps in a little over 25 seconds while C did not yet 
progress fiirti)cr than p\itting the left knee on the first tread. 7”s 
training rvas discontinued at tins time (age 52 weeks) mu! a u'cek 
later C M-^as given similar training. On the very first clay of her 
training C scaled the steps seven times, a performance oiily approxi- 
mated by T after three Mu*eks of training and not surpassed uiUil 
five and a half weeks of training. added seven u'eeks of maturity 
at the time of her training M^as suflicicnt to offset 7”s slightly better 
postural control plus three M'ceks of practice. C\ training continued 
for only tu^o ^veeks. 

At the end of this tMT;- weeks training period, 0 (age 55 weeks) 
sealed the steps in 10.3 seconds; M'hile age 52 weeks, at the end 
of six weeks training, took 25.8 seconds, or tudee as long. 
average time to completely scale each tread M'as .84 seconds longei 
for 7\ Never thelevss, one ivcelc later, ivhen 7’ and C were 56 weeks 
old, tlicir performance on the experimental steps Mas remarkably 
alike (Table 12). 

I'his table lists in adjacent columns, i, ihe interval from tfie 
beginning of ascent to placement of one f()f>L, 2, I lie interval froir 
contact of one foot to placement contact of tlie otlicr foot. '^Plie 
interval is expressed in number of cinema frames as counled on the 
analytic viewer. The time value of a single frame is .063 seconds. 
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TAIiLE 12 

COMIMUATIVB TimK in Tfill-MS OF ClNl-MA FRAMES RliQUlKf-:iJ TO CMMII 
Staircase (Agh 56 \Vhi-ks) 


T C 

12 12 


0 0 

2+ 24 

23 47 

23 70 

56 126 

26 152 

20 172 

11 183 

16 199 

24 223 


Totni lime in seconds 13.8 13.9 


1. Number of frnrnes from lime one foot in contact with step until other 
foot makes contact. 

2. Frames from beginninc of nseent iiiitil foot is in contact witl\ trend. 


Left foot on trend one 
Right foot on tread one 
Left foot on tread two 
Right foot on tread two 
Left foot on tread three 
Right foot on tread three 
Left foot on tread four 
Right foot on tread four 
Left knee on crib (five) 
Right knee on crib (five) 


0 

0 

23 

23 

18 

41 

17 

58 

19 

77 

19 

96 

IS 

in 

17 

128 

R1 

209 

13 

222 


Tt will be noted that the number of frnnics recording total ascent to 
the crib pljitforni ^vas 222 ^or T and 223 for Cl 'riic total climb- 
ing time tYfts T) 13.8 seconds; C\ 13.9 secoiuls. These absolute 
values conceal an Interesting tern no difference which has iiccii ob- 
served in other motor situations: T performs more rapidly at the 
beginning of a performance and slows down perceptibly near the 
end. C sloWvS down earlier. 

S tail-climbing performance for the period from one to tlircc years 
was also studied by cincmanalysis. Records varying in length from 
12 to 88 seconds were available, embracing from two to ciglit ascen- 
sions of the entire flight of five treads, each ascension cxliihiting the 
complete four-limb sequence several times. The accompanying table 
summarizes the comparative findings. 

T. he figures in Table 13 indicate the average luinihcr of seconds’ 
duration for a movement of the limb in question. The italicized 
figures indicate the number of seconds between the lowering of one 
liinb to the step and the lifting of the next following limb. A minus 
sign denotes that a second limb lifts before a first has come to rest. 
A phis sign denotes that there is a pause between the lowering of 
one limb and the lifting of the next limb. 

A stiidy^ of the table reveals striking similarities in the timing of 
corresponding inovcmerUs of the two infants, iu spite of the fact 
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that Twin T wis trained in cliinbinjr from 46 to 52 and 

IVni C was not tmined until 53 weeks old and t)ien h)r only two 
dc qh4’ one age (SO tcecky) dafS' thv diffiTcnrf /// fimiru/ (or 
the four-limb pfOtern exceed JS seconds, auil at three r^v/r.i' not o/i/| 
(s the ihnht{f for the ivhfde fonr-Jj^J)h p/iUrrn rthn^^st ixnrily {fit same 
(1.81 seconds for Tzvin 1\ LS7 for Twin C) (nit three of the four 
limbs hihe exactly the same time (on the ava-atjc) for ni/rirn/vift in 
the two childretr 

It is interesting to note the /luctiuuU iiatuic of their relative 
speeds in stair climbint^. At 56 weeks, pnssihly bccinisc of 7”s earlier 
in ciiinbfng;, T is iihoiit .25 seconds' </oickor so lar as ihe 
whole four-limb pattern is concerned, At 80 weeks this lend lias 
increased to about ,80 seconds, Howcvcis after thls^ 6’ s^niils ahead 
and at 92 weeks and at two j'cars C is ciin’ckcr, b^'' Ivom ,20 to ,40 
seconds. At three years both speed and timing are practically iclcji- 
tical, 

The iorcf'oj'ng figures aie based on ^lve^l^es, At hot/i 56 weeks 
and 80 weeks G's timing for individual limb movements nun'e 
variable than 2”s. At 92 weeks, on the contrarVi (1 is less variahle 
for three limbs, more variable only in regard to her left foot innve- 
ments. At two years C is less variable for two limbs, ecjiial fur ri^lit 
Jiand behavior, more variable as to her left liand, At three years 
G is less variable for every (imb. Table 14 presents these dilteuiiKCs 


1‘ATiLE U 

V’aRfABfLnT or TiAffNc for Limii Movcnicnts in STAiH-CriMDiNr;: 

TiMU in pRANtPS 


Limb 

56 Weeks 

T a 

80 weeks 
T C 

92 Weeks 

r C 

2 years 

r c 

3 years 

7’ ^ a 

Left foot 
Left hand 
JUglit foot 
Right band 

9-ia 9-22 

5- 9 7-14 
17-2S 10-23 

6- 13 6-17 

9-15 7-23 
9-10 8-14 
11-13 9-22 
S-11 7-13 

9-15 7-14 
7-11 7- 8 
10-15 S-10 
i-U 7- 9 

7-13 8-14 
fi-11 (i-12 
3-31) 0-15 
6-9 5-8 

6-19 8-14 
6-12 6-12 
5-16 6-15 
4-14 5- 8 


ill variability and sJiows that Ts individual Jiinh behavior liccoinos 
increasingly more vai'iablc as to timing Avhile C^a becomes incicns- 
iiigly less variable. 

2. Locomotion 

A sliglit advance in postural clcvclopiticnt on titc pan of T has 
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already been noted. T walked alone about two weeks cju'licr than 
C ; she has also been slif^htly advanced in physical maturity. 

Wiicn the twins were Syl years old tlicy were j^iven a battery of 
motor tests, ainonf; them Cuniifn^rfiani’s tests of stcpi>in(i: on bhjcks, 
and stepping into 8-in eh rope Ijoops with al l e rn a tin/^ feet. 'Tlicsc 
tests were repeated a week later to check for consistency. On each 
occasion T was more skillful than 6' both in stepping and in main- 
tainiiiR balance. 

At years of age tlie twins were given a special course of train- 
ing on walking boards, over a period of six months. Tlircc walkine; 
boards, raised 10 cm. from the /loor were used: 6, 4, and 2 cm. in 
width, 250 cm, in length. The following comparative table gives 


4'AliLE 15 

Prri'oamanck on WAi,K[Nrj HoAans Bn roar-: and Arniii 'I aaiNiNf: 



Bob) 

re IraildilK (VA 

veins) 

After Irnining (S 

5'' ycais) 


Board width 

f> CJns, 

4 rnis. 

2 cms\ 

6 cins. 

4 

3 L'ln,'*. 

Time in 

T 

n.2 

20.0 

28.5 

7.9 

H.O 

13,8 

Seconds 

C 

17.6 

30.2 

27.8 

9.3 

10,5 

11.3 

En oJ's 

r 

.S 

4.0 

7.5 

0 

1.2 

3.7 


a 

3.3 

4.0 

7.8 

,15 

.8 

4.4 


average time values and errors for performance prior to training 
(4^ years) and six months after the training period (5J<2 years). 

At both 4^ and Syi ycais 7’ walked ibc 6 cm. board more vapidly 
and stepped off fewer tiiues than {j\ On the 2 cm. hoard C was 
more rapid iJian T but she stepped oii more t])an 1\ 

The twins’ performance on the 6, 4, and 2 cm. walking hoards 
was subset! lie iitly tested at nine ages from 6 to 12 years. Kach twin 
had tlirec trials on eacli btiard — first tlie 6 cm, hoard, then the 4 cm. 
hoard and lastly the 2 cm. board. Record was made of tlic foot usetl 
in taking the /irsc step, the number of step-offs, and the time wticn 
the first foot touched tJte hoaul mi til ho tli feet touched tlic ejid 
platform. 

Thc scores show that both on tlic 6 and the 4 cm. ho:u d T is 
quicker than C and keeps her balance belter. On tlie 2 cm. hoard it 
is C who tends to a better performance. At 7]/* years f>”s supciior 
balance was obvious and so noted on the rexord. Slie steps off less 
frequently and makes better time. "^I'his appaient contradiction ii> 
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undcrstaiid^ible Avhen the nature oi tlie walkint: board situntion is 
considcicd. It is like ridljiR a bicycle. Up y) n cevtiun level oi 
difficulty of balancing;, speed makes balance easier; beyond that level 
speed becomes a hindrance. LJiider certain coiiditioiis Cj maintains a 
more favorable ratio between balance and speed. At the si|^e al 11 
years she rode the ImcycIc better tbim T although luiili luid siinilur 
amounts of practice. 

At the present age (13 years) in natural walkinfjr stride, 7' teiuls 
to take the lead, and C is likely to be at 7”s right. T’s nuiscle set is 
somewhat move tense and she pulls in her chin sliglitly, but her 
posture is more erect. C's posture is in coniparisoi^ ninre sinuous, 
more easy mid clyuaniically more graceful. In the SO-yard dash, 7^ is 
quiekcT on the trigger. Indeed ?l^c wmn fwsi place in a recent truck 
meet, while C failed to make the team! In stair climbing; we believe 
they are still evenly matcJied. 

Tafr-flanchiff, Each salient and measurable piiax* or cninpnnenl 
in the dancing sCQueiice, such as 'Ml ands'cl a p^ together," "liands-coine- 
togethcr-bcbind-iicck," "toe-taps-oiudoor," etc., was examined to 
tie term ine to what extent the twins^ behavior coincided or diverged. 

Aiialy.sis revealed that in 45 nut of 88 such ineasiivabic iieins of 
behavior (10® years), timing fur the tu'o girls was exactly the same 
(that is, within 1/32 of a second). In 43 mstances of discrepancy, 
T urns the (piickcr 30 times; C, 13 times, 7' conipleied her move- 
ments more decisively. Pier tonicity was hctttir. Slie seemed siiier of 
the steps and dclinitel 3 ^ Look the lead. C looked to lier to sec what 
was to be done. A brief table presents the temp oral differ cnees 
(Table 16). 

TABLE U 

'rAp'DANciN’G Behavior at lo Years, 3 Months 

Of 44- measiiralile points in relation to /Irni Uchaviuf 
In 23 instances tiniing^ is just the same for tlie two girls, 

17 limes T is quicker (by 1 lei 17/32 (if a second), 

4 times C is quicker^ (by 2 to 6/32 of a second) . 

Of 4+ men sura bic points jn relaiioii to Itr/fdn;ior 
III 22 Instances timing is jnst the same for the two girls. 

13 tiincs T is quicker (by 1 to 4/32 of a sccoiul) . 

9 times C is quicker (by 1 to 4/32 of a second). 

Pool belinvior was analyzed at the age of ]2‘/i years. Of mtiisur- 
ahle hehavior items, such as ‘'tai)S-toc-on-tlie-noor,” ‘'exten<!s-U-g- 
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fonvard/’ 80 per cent showed exactly the same timing, us 

opposed to 50 per cent at 10 years. Kight differences only 
found: five in favor of three in favor of T. The largest differ- 
ences arc 4/d2 of a second, as at 10 years. 

5. Fine Motor Coordifintion 

The cinema records of motor tests in the developmental examina- 
tion provide quantitative data for coniparing speed and timing in 
manipiihitoiy activities. 74ic tables below give the absolute cumula- 
tive values in seconds for sequential manociivcrs in four test situa- 
tions, namciy ring-^tl ing-bcU, hall and box, cube construction, and 
pellets into the bottle. 

These situations retiuiied a model ate dcgiee of insight and chiefly 
tested powers of line motor coord inatiozu including preljcnsion, 
release, and accuracy of directional control. 

(u) A string (8 in. long) attached to a 4 in. wijndcn ring, had 
to be plucked and pulled to drag In a coveted hand bet I placed 
A^a‘tlu‘Il the circiniifcrence of the ring, (d) Tile cover of a puzzle 
box contaijiing a luilf visible iiall had to be seL'iiiCfl by removing a 
small wooden rod from a loop of binding string, (e) A bridge, a 
gate, or a lower had to he built with onc-inci) wooden cubes, (r/) Ten 
pellets were thiice presented, five on eitlicr side of a one ounce glass 
bottle, and each tiiin* I he twii}s were asked to i)ut them into the l>f>ttle. 

4'ablrs 17-20 list the component manoeuvres for each situation in 
progressive setiuence. In cube construction and pellet placement, 
T completes her task slightly in advance of C, but the timing is 
extremely similar. In the ring-string and liaH-hox episodes, the sirni- 
Jjiritv reaches almost complete identitSL 


'rAJjLr: i? 

RiN(>STRiNo-ANi)-Hrri> UriiAVioii (13 Months) 



T'iinu in fi 
T 

a [lies 
C 

Starts to reac’li 

(1 

0 

Touches sTiin^p left Ijancl 

13 

13 

Looks up lU ICx. 

1 1 k ^2 

28 

Startf, pit [ling in 

27 

29 

Looks brick riL rin^ and suing 

5fi 

56 

Starts pulling again 

56 

56 

T pulls ring olT uihle, t/ ilocMi't 

Picks up hull 

no 

m 
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TAWLE 13 

Ball and Box Behavior (2 Yeaiis, 9 Months) 



'rime ill 
T 

fra mus 
r; 

Presented 

0 

0 

Both hands on it 

n 

3 

Hand on top 

IR 

IS 

Turns box onto its side 

5d 

80 

Rod out of string 

'H 

117 

Co^Ycv I? if bax 

179 

172 

Lifts out ball 

207 

20-1 

Dropg ball on table top 

225 

245 

TABLE 19 

CunE Construction (18 Months to 

13 Years, 4 Monti is) 

Age Situation 

'J'nnc in 
7’ 

frames 

C 

IS months Tower of 2, then 3 

24, 71 

128. 148 

4 years’^ Bridge building 

114 

208 

years Gate building 

12H 

160 

6 years Tower of 4 

96 

176 

7 years To^ver of 10 

203 

256 

8 years Tower of 10 

272 

384 

9 years Tower of 10 

272 

304 

11 years Tower of 10 

368 

368 

12 years Tower of 10 

304 

288 

13** years Tower of 10 

224 

160 


*Agc3 2, 3> 5 years arc omiHcd because ('incma rcfurth for ibe 
two chikli'cn are not comparnMc in terms of external njiHrnl. 


TABLE 20 

Pellets into Boiti-r (13 Years, 4 NfoNTiis) 



Time in 
T 

frames 

C 

Presented 

0 

{) 

Starts to lift arm 

21 

23 

Touches pellet 

31 

31 

Lifts pellet 

37 

42 

Pellet in bottle 

42 

49 

Starts on left-hand pellets 

74 

92 

Last pellet iii 

111 

134 

tlands in lap 

123 

143 

Pellets re-presented 

0 

0 

All in 

146 

ISL 

Pellets re-prcsenlcd 

0 

0 

All in 

144 

169 



IV. ADAPTIVE BEHAVIOR 
A. Rate of Devhlopmfnt 

The comparative rate of mental growth in Twins T and C is re- 
(lected in the maturity ratings which were made on the basis of age 
norms. In infancy an allowance of two weeks was made for prema- 
turity, Twenty- two developmental examinations and intelligence 
tests were made between the ages of 24 weeks and 13 years. Tiic 
results arc vSummarized in the table which follows (Table 21). A 

TABLE 21 


Age of child 

Twin T 

Twill 

Approximate DQ 

24 weeks 

75 

75 

2S weeks 

75 

7S 

32 weeks 

75 

75 

36 weeks 

75 

75 

'10 weeks 

80 

30 

'V4 weeks 

75 

75 

48 weeks 

80 

<S0 

S2 weeks 

SO 

80 

62 weeks 

so 

SO 

80 weeks 

SO 

80 

2 years 

85 

85 

3 years 

90 

85 

4 years 

90 

90 

5 years 

95 

95 



IQ 

6 years 

103 

100 

7 years 

JOO 

97 

8 years 

104 

97 

9 years 

lOI 

97 

10 years 

87 

83 

n years 

92 

92 

12 years 

90 

90 

13 years 

fl9 

85 


descriptive developmental quotient based on the adaptive behavior 
ratings of the Yale schedules was assigned after each of the 14 
examinations prior to six years. After this age a psychometric quO' 
ticnl WxTS derived on the basis of the Stanford-Binct (1Q16 Revision)* 
There is a rather wide range of variations from DO SO at one 
year to a maximum of IQ 104 at eight years, with a recession to 
85-90 at 13 j^ears. The qimtient range 85-90 is fairly descriptive 
of the intellectual level of the twins. 'The fluctuations in the quo- 
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ticnts -were closely parallel at all ay;es. 'Flic (liver^enco never ex- 
ceeded seven quotient points. On 16 cxnminution^ the i^iinrirnt r;it- 
iiips were identical. 

The significance of the fluctuations \vill be biitdly considered in a 
later section. Here Ave may emphasi/.c tlu- fact that iht-sc ilucUiaiiuns 
occurred contemporaneously. '^Ihcy weic staj^j^ered only to a voiy 
slight degree, and even the induddtiitl test ileius sh<^i\ved ii high degircc 
of cori'espoiidcncc. This means that tlie specific abilities which deter- 
miiicc! ‘hlie general maturity IcvcF^ were remarkably alike. Recoil Is 
of the developmental examinations for the fii^t fh) weeks were 
analy/^ed by one person (A.G.), In all, 612 ^(‘p:lr3lte coiupanuive 
ratings were made. 01 these, 513 indicalcd identicid coi respoiuleiict!, 
82 indicated a phis divergence, and 17 a niimis^ divergence using 
Twin C as the standard of compjwisou. U should he stated that the 
divergences rverc slight in degree though consistent in trcMuI. 

A striking illustration of ihc thoroughgoing correspoiiileiice in be- 
havior patterning is afforded in the progressions of jiellct iirclieosion. 
A small white pellet, 8 min. in diametcu', was placed on a tahle-top 
before each child, within easy rcacli. At 28 weeks both tlu* tAvins, 
being somewhat retarded in their peiccptivc devtdopment, Averc \'lsu- 
ally Unheedful of the pellet, though tliey deJmiiclv regarded a cube. 
At 38 weeks they addressed tlicmstdves in an idc'iUical manner to the 
pellet. They placed their hands on the tjdilc, in full pronation, the 
fingers fully extended and the thumb abducted alinust at right angles. 
The photographic record of their attack upon the pellet in the motion 
pictures shows an almost uncanny degree of identity In ibc details 
of postural attitude, hand attitude, ai)pr(>ach 5 and inrcliuiiisin of j^rc- 
hension. At 40 weeks there was a crude lakiug attack upon, the 
pellet; at 42 Aveeb this raking approach was replaced by a poking 
with the tip of the index linger. These changes in preliciismy pat- 
tern occurred contcmpornneoiisly in botli chiklrciu Such corre- 
spondence in behavioi pattern, tlicreforej dcnoLcs not only a high 
degree of Tcscmblance in imuAediate performance but also n high 
degree of synclirononsncss in the tempo of oiUogenesis, 

Remarkable correspondences have been found not only in motor 
performance but in the fields of verbal beliavior. Language develop- 
ment will have separate consideration. C has been more llucnlJy 
expicssive both in speech and action, but 7’ is sliglitljr more able 
dian C in defining abstract Avords. If there is a genuine dilTercjice in 
intellectual ability it is veiy slightly in favor of 



AllNOLO GliSI'LL AND IJBLKN 'J‘JJOMJ‘SON 


49 


A few situations which reveal the operations of adaptive behavior 
will now he consitIcreJ, special attention beinp Kiven to the objective 
evidences of drawing. 

H. Digit Repiitition 

AVIien the twins were first t^iven the digit repetUion test at 4^ 
years of age, 6"s performance was sliglitly I)ettcr than 7"'s. 'rids 
difference was Jilccwisc noted hy Hilgard who then alternately trained 
Twin C and Twin T in digit repetition for a period of eight weeks 
each. When the twins were retested three weeks and six weeks 
after completion of the training, the relative ability of T and C was 
found to be unchanged. In nine subsequent tests given from 5 to 12 
3'ears, C gave a better performance on all hut three occasions when 
the performance was identical. 

In repeating digits backward, a different result was obtained. This 
test was given at yearly intervals from 7 to 12 years. On four occa- 
sions 'r gave a superior performance; on one occasion, C, At seven 
years perfo nuance was identical. 

C. Fluency or Association 

Tlic word naming test at the 10-ycar level on the Stanford-Blnet 
gives a measure of lluency of association. This test was presented 
to 7' and C annually beginning at the age of seven jTars. The full 
3 minutes for response was allowed and tlie actual responses for 
each luilf-minule recorded. The number of words given at each 
age is shovvn in Table 22. 

'rAHLr 22 

NuMJUtp or Wottus Givi;N in 'rmuui Minutes 


Ape in yearw 

7 

S 

9 

10‘‘ 

n 

12 

13 

Uy T 

32 

25 

55 

59 

56 

46 

40 

Hy a 

24 

49 

+9 

59 

50 

58 

47 


It will be seen that both children tend to poverty of association 
and that neither child is consistently more llucnt than the other. 
At every age hntJi gradual ly diminish in fluency after tJic first 
lialf-miiiutc. 


D. CoN.STRUCTIVENI'SS 

Imaginativeness and pi an fulness weie exposed by a formal free 



50 


GENETIC PSYCHOLOGY MONOGRAPHS 


construction test. Each twin was asked indcnendcntly to make some- 
thing out of 59 pieces of construction material, consisting of small 

TADLK 21 
Free CoNsmtuenoM 


Age 

in 

years T 

Apparently more plannetl, de- 
tailed and elaborate. Uses ail 
materlnls. 

8 Time 7' 35^' 

building.’ ‘ "Table and 
chair" "Design." "Bitilding.” 
'■"Another building," "Shop," 
''Stairs." "Barrel." 

Elaborate detailed construction, 

9 Time 17' 13" 

"Village," "There a fctrcc and 
between here’s flowers. Dose 
clere like fence. In here is 
flowers growing too. Garages 
to put their cars in. Chimney." 

Uses a few upright blocks in a 
fairly open atriicturc. 

10 ® Time 3 ’ 23 " 

"A gasoline station." 


An arrangement of uprights in 
3 groups topped with rods and 
color pieces. I'ieces fall occa- 
sionally. 

11 Time 4 ' 15 " 

"A gasoline station" 

Two groups of uprights each 
with color pieces on top aiul flat 
rods between, 

12 Time 1'20" 

"A big budding here and a 
small bnilding here and a 
bridge between." 

(irii/t ctihes only) 

13 Three dimensional structure. 
Time 31.5" 


C 

Makes .simple stiiicturc, then 
sits and looks at it. 

Time 3' 40" 

"Looks like n design," '^T.” 
"Stairs." "Design." 


Two upright towers and a few 
pieces between them. 

Time O' 50" ^ 

"A fence with the house in 
back, OrasN." 


Complex filriKiiure using Hiiinll 
nieces, 

Kearrangci frequently. 

Time 6' 7" 

No reply as to whnt had been 
built. 


A consolidated group of up- 
rights topped with color pieces 
and rods. 

Time 3' 12" 

"A gasoline station," 


Two groups of uprights each 
with color picccj! on top anti 
Bat rods helwecu, 

Time 2' 5" 

"A fence with a driveway." 


(/F/V/z enhrs only) 

Simple wo dhneusioi’ial struct 
tore, 

Time 13" 
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wooden blocks with boles into which wire and wood could be fitted, 
and an assortment of wooden plaques of different shapes, sizes, and 
colons- 'I 'he resultant constructions and comments at five annual 
intervals arc listed in Table 23- 

At only one aj^c docs C spend more time than T at the task. T 
usually built more elaborately and worked with t^rcater intentness 
and drive. C finished more quickly, jiamccl what she had built less 
readily, and made a simpler structure. This behavior may he com- 
paicd with 7’ s and C*s beliavior in the free play situation, to be dis- 
cussed in a following section, The construction test differs from the 
free play situation in the fact that a formal task is proposed. 

E. Block Bh/lding 

'i'iie red une-inch cubes wlu’ch were used in tlic cxainiiiation of 

T'AHLE 24 

SiMii.AurnKs IK Ekd Prooucts op Cuiir; Bmiavior (28 Wekks lo 10 Years) 

2S fweeks 

CaUc rtgai'ilcil for scvei’fd aocoiuls, but no reaching. 

36 nuccks 

JJotli pick, bang, brush nrid transfer cube, 

3S tivecliS 

Each giiisps a lirst cube, approaches a secoiul, fails to ginv-p t>vu at once, 
pushes one frum table top with the other. Uoth regard Examiner ajul 
paper screen, and rtacli sinuiltaneuusly for screen with left hands. Look 
over left Rliouhiers, Kcaeh simlllta^leuu^ly with right hands, left haiuh in 
abeyance. T transfers, C doesnT. 

42 ^vpcks 

Loth pursue a second cube wilh n prehended first cube and finger the edges 
of another cube. Eolli transfer. Both bold two cubes and contact a third. 
Both imng cube on table top. 

44 weeks 

Both exploit cubes in same way, banging and bringing cube to bear against 
tlie .side rail of crili. T tiansfers and cnnibincs oftcncr. Both exploit mpl- 
tiplc and fallen cubes to same degree, 

46 weeks 

Both rein in firm hold of two cubes. Both approach third ridic with one 
culic in hand. No combining, 

43 weeks 

T hohls cube, (J bangs cube. Both brush cubes. Neither builds tower. 

S2 weeks 

Pick up first rube, transfer, pick up second, drop left-hand cube and pick 
up third, holding two. Heed but one cube at a tinie. No definite combinmg 
.TCtiidiy. Coiisitleraljle lateral brushijig. 

63 weeks 

7T*nil to [luild lowei ; le^'ioie f^focks fiuin idatform lo lalile loji ; one by one 
scixui'c of null tiplc cubes. 
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TAJ5LK 24 {t fi/innunl) 

79 fiueeks 

Both spoiuniicously build tower of Uirce^ txidoiL ^^n^;lc cuBcs by sdiiy fully 
casting to tabic top. Build tower of two ii\ iiuiltiple cube siuiatiuii. 

^vt‘ks 

Mussed cuhcs\ Eacli takes top cube olT first, svith ri^kt band, tlun casK 
others, oae at a lime, over side rail, 

2 yeiirs 

Little siiTiilariiy In responge. T's niaxiiniim ncliievi'ineiu is a lower of ilii ge ; 
a lou'er oj two. Neither liuihls tiidn. 

ZYi yvftn 

Massed enhes'. Both slantl up to look over scioeii nl rubc'^. Bolli lake olf 
top block then pick up otlicis one at a time. 

Toxocri Botli build tower of ten, thoiijyh ’/* mi /list tiial, ('. on fftiiiili. 

Trahr. Each builds train of ten, withi>ni cUinuicy, niul p«sUcs. 

Uridye'. Both make iraiii of three and take Ex's csibc fur funitli. 

.? yeiirs 

Train: iiotli make train with cliinincy niul pushi tbem^dt C fills up the siiuaie 
of four. 

Hridgc: Both succeed though '/*s bottiiin cubes rireii't wi-ll sepainlcd. 

Gate: Until make good aitenipts but fad. 

dYx years 

^fioniAueouj \ Both start simultaneously to plane the rubes in a iicai imv uii 
the tabic, arranging them unlil all cubes arc in Hue. 

Treihi: Hiiild train, add cliimiicy, [Uis/i iiniu sayiii;; "('fuiu rluiti.” 

Jiridgr: Both build successfully. 

G(Uc\ T biiLkls coriccily, C only pa illy correct. 

4 years 

Massed cubes'. Both lake olf top cube and scaiter t'ubes. Nciiln’r luiiUls u 
tower, f/ ncaify relnilJds oiiginal masHcd cube slrurturo. 
lii'fdgc'^ Both succeed I hough Cs top cube is at a slight aiii^lc. 

Gale\ Both fail first a I tempt, succeed on second, 

Steps'. Both fad, building a tower double pan of the way. 

4yz years 

Massed cubes: Each builds a tower, T a single, C ri douldi* one. 

Jindge: Doth succeed. 

Gate: Both succeed though C^s middle cube is placed tno high. 

Steps'. Both fail, T making a horrontal, C a vertical structure. 

5 years 

Massed cubes: Both build bridges with ccmei cubes tipped, aiul call ibcm 
houses, 

Jirjdge: Both imitate successfully. 

Gate: Botli succeed. 

Sieps Both fail. 

6 yean 

Massed cubes: Both build a tower of ten. 

Steps: Both fail, though T comes ncaier to success. 

7 years to 8 years 

To^vrp- bnifdmtr. Boih lake cubes from the light hand end of rulics in a 
row, using their right hands. 

9 years fo 10 years 

Tonver buddmg: Both take cubes from left hand end of cubes in a lOw 
using their right hands. 
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the tu'inii’ hehnvior in e.'irly infancy liavc pmvccl irsefui for pui[)nsc.s 
of compnrative nkscrvation Llirouf>lioiit oiir stud)^ Tlie following 
synopsis reveals a high degree of similarity not only in the end 
products of cube construction, but in the methods of construction. 
The comparisons fiom 2H weeks to SO weeks are taken largely from 
the co-twin control study (3, pp. 81-85). As this study explains, 
daily training of T in cube hehavior from 46 to 52 weeks tlid not 
result in any conspicuous superiority of T over C, the untrained 
twin. Comparisons /nan 80 weeks lo JO years are made f^om boll) 
WJ'ittcn rccorfks and cinema (Tabic 24). 

1". AlTIiNTlONAL DiSTUmUTlON 

The deftness, directness, and dispcrsivcncss of manipulatory he- 
havior were investigated by means of cinema records and associated 
stcnograjihic accounts of tlic behavior. The various cinema situa- 
tions, pai ticularly the massed cube and tower tests yielded tiic most 
fruitful comparisons. The former released spontaneous c^cploitation ; 
the latter demanded more channelized hehavior, 

1. Cube I^eh^vior 

Tlic comparative ohservations with special reference to cube be- 
luivior at various ages aie summarized in Tables 25-27. ^I'hcsc tables 
reveal a marked similarity in the end products of the twins' cube 
behavior, but a consistent difference in regan) to manner of mnni]nila- 

TAllLE 25 

Cune liim Avion or T and C at 42 Wli'.ks 
Riiuation 

'Pwin T 'Twin C 


First 

Lifts rii^ht funul as ciihc is pre- 
scntcil, Orasps culic heUvecii 
thumb iukI forefinger of right hand 
and senilis over (able fop. A little 
hanging, Finally looks at Ex. IT as 
transferred cuhe to left hand. 
BniigH it on table top. 

Grasp snpeiior. retjard hr 

/i,v. Haftifintj {(nd /rattsfrr samr as 
C. Riffht hand initial approach. 


cahe 

Reaches for tiie ciilie with letl Iiand 
as it is presented. Picks np in 
whole-hand grasp, looking ut Ex, 
Keeps looking at Ex. Finally 
looks at cube and transfers it to 
light hand and bangs on table 1 (iik 
'F lieii cube to innntii in bnfli hniuLs, 

Grah infi'ri<)i\ Mostly rrgnrds Ex. 
Hannh/r/ ami transfi'r satin' ns T, 
(Uthr to utottfh. f,rft haml initial 
approach. 
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TABLE 25 {contiuufil) 

Siiiintioii 

Twin T i’nin C 


SecoUit 

Contacts second cube with first and 
pushes it along table to right and 
then left and off tabic top. Lopks 
nt cube on platform. Bangs it 
with cube in hand. 

Docs uof pick up second cube lift 
mnuipuhles it almost continually 
tivifp first, 

Third 

Regards third, hoktling a cube in 
each hand. Contacts third vigor- 
ously with left-han<l cube then with 
right. Rotates left wristj bolding 
cube. 


Co////;nior/; ntifjifio7i for cubes. 
Co/tJaefs third 'vigorously 'in//; 
secondj and first. 


cube 

Takes cube in right liuiul ((irsL In 
left). Bangs it nn table top. Looks 
at Kx. for a long linie, turning In 
left. Finally bangs left hand cube 
twice on platform. 

Picks up second fit be ami bangs it 
on table top. Dors not co//i/;Jwr 
ciibrs. Mostly looks at Jl.\'amiftcr. 

cube 

Regards third, a cube in each haiul, 
rlglil-hnnd culie at iiiontli. ContactK 
third with left-hand ciil>e, one liricf 
contact at side, then holds ciiit 
left-hand cube to TCx. Keeps look- 
ing at L^x. Tunis fiont find bangs 
once at third cube with rt.-hnnd 
cube, knocking it out of rcacb. Ap- 
proaches it with both ha tubs Init 
no contact. Appioatlics it w’ith 
right-Iinnd cube Init no coiilsicl. 
Swings right font into step posiiiDi), 

Cube to mouth, ^fosf attention for 
Ex. Uforr body /;f/ra';V,v, mo'i’ing 
around. Does contact thinl rube 
once 'ivi/h other cube. 


Massed cubes 


Regards withdraw’n paper shield, 
then pushes cubes apart with right 
hand. Does this for some time. 
Picks up one anti pushes others 
with it. Drop>s. Then same with 
another. Same with cube in left 
hand. 


/II! attention for cubes. Co nr bines, 
pushing. 

Total time: 3<i seconds 


Regards withdrawn paper shi-cld, 
anil then regards Ex. turning mid 
looking over her left sboiihler, 
Looks way to right. Finally re- 
gards cubes nnd picks up one in 
right hand then one in left. Pushes 
at cubes tivice with left-hand cube. 
Left-hand ciilic to forehead and 
eye; right to near month. Bangs 
right on tabic top, then briiK's 
both toi>'ether near chest, and left 
to month. 

Some cube combination. ]\fost at- 
iettlio?r for ILv. E rings etther to 
fare. 

Total time'. 37 <fc('nn(ls 
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TABLE 26 

Cunr. Bi:ri Avion or T and C at 2 Years 9 Months 
T Time in secouds C 


Cubes prcsciUcd 0.00 

Buts bnnds niouiul ihcin. .6!f 

Bulls cubes tcnvnnl self 2.56 

Slaria to IniiUl t(>wer, 
usifif; haml ^ 5,50 

Builds coruinuoufily uniil 
she has a tower of nine 
cul)L*s 36.62 

Tower falls 37.50 

Stalls to rel»uiiii 3S.O0 

Film cut 


0.00 Cubes presented 
1-00 PuiH hands around them 
4,12 'Fakes off lo]i cube, rifibl 
hand 

4.94 IMits cube on table tap 

6,87 Rubs bollr liands over table 
lop 

8,56 Puls cube back on pile 

10.87 Arranpics pile with left 

hand 

12.42 Scatters cubes with liglil 

hand 

13.94 Scoops cubes up ami drops 
them 

14.68 Same apain 

17.42 Blushes one off table tp]i, 

left hand 

19.50 Brushes afiodici’ off 

20.87 Two more off 

23.42 All the rest off, wide sweeps 

of arm 
Film cut 


TAHLli: 27 

Summary or Cum- and Au,ii;n Hi'iiavious in tiii- Dkvei.oi'MUntal Exam in a- 
TJows nio.M 2S \\'J:rKs TO 8 Yuajis BniNniNo CUtt Some Dipit'Jiences 
IBn iVEEN TvVrN 5 7 " AND C 
(Based oil Cinema) 

2 S nvfi*ks 

T closes in on tlie danplinp rinp riplit away, t? not at all. T regards tlic 
rattle 1 C merely repards T\ fact, 

32 ivrclts 

T reaches for cube, prasps it. Takes anulhei in left hand and taps it on 
table top. Combines cubes. C sweeps one rube into her lap with her ripht 
Jiarid. vSils nod looks, Later ptasps a cube io hei left hand and sivccp.s 
it back anil forlli. 

3S ^ivf/'ks 

T transfers rlauRlijiR l•Jl)^^,• C docs ddI. 

T transfers a culn- ; C docs not. 

T picks up pellet in a .scissors i^rasp in btr ^i^ht haml, palmar Rrasp Nvjtli 
her left. C has a palmar ^lasp with both bands, 

T's fiiiKcr response is much more deft. 

fieU'. fiiR'Cr respon'.c is moit ih'ft than C’s; she closes down on the 
bell handle ^v^lIl a inecisc linger ^'lasp; (’'s hand conics up from liic bowi 
to Rr.nsp the liaiullc. 
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TAl^LU 27 

Spoon. Again 7”‘i manual response is inoic u(lvaiirr‘l. 

Cnp. T shoAVs iiinikcil svn>Enoniy vvi maiupuiuUnn hy t»U‘Kinv’; 

by the handle in piiicer grasp. C pushes ihu I'up ainudd liy its Ijoiioin, 

v^pside down* 

]5 in 0 Hi /a 

T piles cube un evihe, massL'tl cidtes. C dnes lo(^ bill lu'i lup cuIm* falK ulF. 
T picks up the pebtt niore tpiicUy nml uvuc defUy Uvan iMonipn- 

latcs her cubes mostly on inhle top; f' mmIUts htrs onto tlic jilalfnini, 

IS months 

T*s response to the ring, siring and bell simaiion is much nmrr complex 
Ilian 6 ”b. T pulls ring, string and bell olT laldo, ibcn puls ring im table 
and bell Inside ii, pulls it off again, waves the ring, etc. C jiisi waves the 
hell and looks at Ex. 

CV/i'r/. T builds a lower of 3 cubes wliili* C gels a imver of 2 built. C'’s 
tower of 3 fnUs, As nt 15 mt>v\ibs, T ii'ianipnUui:^ her cubes on ibu table 
top, C moves hers to the platform. 

2 years 

T builds a lower of 3; a lower of 2. 

2^1 yrais 

T careEulIy places 10 cubes in a tower, f/’s raicles^ plarciiiuiil ic suits in 
her lower falling at 3. C niakea four trials bcfoie building a lower of 10. 
2 years j 9 mouths 

^ormhonni. lioib pul in n\\ 3 forms, 7' in \\) scvonds, C in 15 isccimds. 
Massed cnbfs. T makes a caroful tower of all, keeping ibeiri nil oil the 
table top. C scatlcrs hers all off lalilc top with il wide arlil gesinie, T.alei, 
her attempted towers fall sit ihird and fourth cube, 

2 years 

G^ie. T makes false stalls but docs lurn enhe e(ii'uer\vi>e. f,’ also fails. 
Does not seem to get idea of tilling one of the ciihcs. 

Train with chimney. T succeeds, and pushes her tniin. C makes a (illcd- 
\u sipiare of foov and \nisbcs ib 

/ years 

liridffe. T makes a good bridge in 9 seconds . C lakes 12 sccoiuh rnul lu*i 
top cube appears to be at an angle. 

Gate. T^n lirst alletnpt is slightly licit er llinii f;’s. On second aileinpt, C is 
fliiickcr. 

7 years 

T^s tower of 10 is built more quickly than C’n, 

7 V 2 . yonrs 

T*s tower of 10 is built more quickly than C's. 


rioii and iittcntiunal distribution. T's manner of mantpnlatioii 
to be superior to tilut of Gj and her attention is mote directed to a 
given stimulus object and less dispersive. 

2. Pl^y Behavior 

Play behavior^ is an excellent medium hir revealing modes of 
attcnlional distribution and fissociatccl pcrsonnlity cJmrnclcnstic.s. 
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Twins T and 6' have always been remarkably similar with respect 
to tlicir patterns of play activit 3 \ In fact, ohsciwcd scpanitelj^, it 
would he diflieult to identify distinctive characteristics, l^ut when 
the records arc comparatively studied, and when the twins arc ob- 
served simultaneously, certain slight differences arc found which 
persist frum a|^e to atte and which may he traced back lo infancy. 

7"o list the differences overcmpliasizes /hem. The reader needs 
constant reminder of the hi^li deirree of similarity of Llie twins. It 
is precisely because of the hi^li deirrce of similarity that tlic differ- 
ences are revealed with clarity; the same differences in dissimilar 
children would be considered similarities. With this caution in mind, 
the differences in play behavior will be listed in order to orient the 
reader in comparing the f‘.\amplcs of pla)^ bcliavior, 

'riic play beliavior has been observed both separately and C(mi- 
parativcly at advancing a^tes. Hrief examples of characteristic he- 
lm vi or are presented below. The descriptive details in themselves aic 
of no interest, but they acquire some siKni/icance if they arc rcp;ai'(Icd 
as possible i/i dications of characteristic modes of attcntional distri- 
bution and exploit ivencss. Four differences in exploitive play were 
distin^^uishable, as follows: (^/) T responds overtly more immedi- 
ately than C: {b) T responds more discretely to one aspect of the 
situation; while C responds, more than T, to the total situation; 
(c) T exploits the sinttle situation more diversely while C tends to 
mar^ijial diversion vvhicli leads to more limited and repetitive ex- 
ploitation; {<}) T shifts a ^iven activity more completely, more deci- 
sively, and cailicr than C. C shifts her activity less completely by 
rctaininf^ some aspect of previous activity as she shifts to a new 
activity. 

Recall in the cautimi r))at the mere formula I irai of these differ- 
ences tends to exa^^crale their nia^nitiule, the rcadei may conqiarc 
the exploitive behavior of the twins in the play situations suiunuirized 
bcrcwitlu 

/Ifff 44 fivecks. Mniitplc objects {saucer, paper, st}\u<j, spoon, 
cube, rod) placed on iafde top of exa uiini?i(/ 

I rib^ 

Uotli ciiildrcn Rave ailciuion hist to the t,avicci'. C tlicn 
lifted (he sailed a till then llu* rod. She b;uit»:ed the rod 
ae;ninst I lie ciilie ami then imniii^i the saiircr. C iirnoied spoon, 
strin^^, and pa pen T, in a slioMei /lejiud of Ji;))e, hist jiickerl 
uj) the rod, ndeased it; picked up the paper, ^^'llved il ; picked 
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up tlie lod, ^e^eas^:d ii\ then transferred the [Jnper from hand 
to hand three tiincs and bnislicd it aKainst the saucer. T 
igaored cube, siring, and spoon. T's activity shifted from licr 
oiighial regard for the saucer, to the rod, and to (he paper; 
while G's activity centered abtnic the saucer. 7 “h actual [iciiv- 
ity was more varied than although holh Lwiiis ignnrc<l 

three of the six objects. At the same age, when T and C 
were given (he ten culies, T prcUciidcd one cube nflLM' ihe oilier 
while C tended m grasp and legrnsp (lie same ciilie. 
fwetiks. MtriJiph ol/je£ts. 

Both r and C gave major attciuion to I lie paper: T reached 
underneath for ihc paper while C first bnefly inanipiil ateil 
the rod and spoon which lay on the paper. After C secured 
the pnper, she manipulnteil it almost cxclusivcl)', only mo- 
mentarily diverting her attciition to the cube. T, on (he ntlier 
hand, diverted hei nllcntion inure eoiiiplcLcly to the nnl, lul- 
ling it against the pnper, dropping it, rcginspiug it, and 
transferring it When this situation was rc-p resented, C 
irninediaiely removed the small objects on the paper niul 
manipulated it; while T did likewise, hut also giasiied llie 
spoon and hit it against the paper. 

When pi'csenied with ten cubes, 7’ w'us more ariivc In 
manipulation, combined the cubes more mid scaKered them 
more widely; at the end of the situntion T Iwul only -I culies 
left on the table while 6 of Cs remained ilieic. 

Affe 48 wei^lts, Mufiipie ohjec/s. (lit the Intei'viU T had had 
f'vjo fiveehf of di reeled cuhe Ph*y,) 

T again played more discretely with irulivitUial iihjocLs, ex- 
ploited them more diversely, sliifted her activity sooner, mnl 
more completely than C, AUhoiigh both twins nltciidcd to first 
one object and then another, C showed a little more continuity 
in her play. When given the ten cubes, both T and C at first 
tended to pick up one cube after another, tlien T pm one cube 
upon another, transferred cubes to platform, putted the crib 
rail, banged with a cube at the crib rail, and offered the cubes 
to the examiner; while C held u cube above the table mid 
dropped it, pushed a cube with her Index finger, and then 
grasped the cube, brushing it from side to side ami off the 
table. In spite of two weeks of daily cube piny, T changed 
more abruptly than C from one type of maiupulation to unolher 
and exploited the situation more diversely, as .she did before 
the training, 

^ffe 52 vjeeks. Cup and Spoon. 

After T had had six weeks of directed cube play, she never- 
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fli.ipli'jycil lici’ former i>)aj' eh .Tract eristics. C diicctud 
Iicr ctUcntlon nlmosl: oxcUisivoly Lo hitting the spoon on the cup. 
In doing so she hit the enp out of reach, reached for It, ahd 
^vas persistent in her attempts to secure it. in an c<tiial time 
periorl, T grasped ciip nnd spoon, o/Icrcd tlieni to the exajiiijjci, 
hanged the cup on the table, ruljhcd the spoon over the table, 
acid hit tlie spoon on the cup. 

^Ige 20 months. Spontatti'ous piny jn ihc gviuinnce nursery. 

The twins were nbscivcd iiKlividualiv for jicriods of ten 
1111 mites in a musciy equipped with a box of liuilding blocks, 
dolls, small stools, table Avilh cubes and building blocks, black- 
board and ell a Ik, and pJa}' pool. 

T made many more ^vcinclcrliiKs about the loom, inaUlng 
ahout twice as many excursions from one locus to niiother. 
She was much inorc locomotoi- iliaii C. She Irnnsportccl the 
stools, the doll chairs and die ha. sleet of chalk U’hile C Irans- 
poitcd one fairly large building blocks the clialk and the hnsket. 
T sal for a brief period only, as thnugh to rest and look about. 
C, on the dill e I htiiul, sai most of the time while playing. 
T piled doll chairs; C piled Ml) a 11 blocks. 

7’ played with one thing, then left it and apparently turned 
her altcnliun completely from it. C tciulcc! to retain what she 
was playing with and tfuis made less abriipt transitiorifr. In 
(Irniviiig up an analysis of their play behavior ic was easy to 
make do a rent demarcations for T's piny aciivities but not so 
for C*s, 7' cngaKcil in a greater variety of exploratory activ- 
ity. nclivhy tnare roi>cthh'c. 

.Jyc 3 yrms, Spojtlnurous play tofjcihry, Joy 25 m'uinirs, lit 
playroom equipped ^ulth dolhj doll etoihes, 
dishes and earriagci hiockSf paper (Attd era yens, 
books. 


liehfi'vioy 

T 

C 

Number of activities 

39 

31 

Number of objects coiiiactetl 

19 

12 

Number of words .spoken 

2IH 

215 

UefcrenccB to observer 

S 

4 

References to co-lAvin 

Ifi 

22 

Questions about new objects 

4 

1 


Tiicse ligiires rcA'cal a btrikiiig dcgice of siruilarif 3 '. A few 
clifFer cnees, however, were discciiiihlc. T was inoic alert to 
her environiiieiit and exploited it more completely. Her play 
was less inlegratcd than tiiac of -C as sho\vn by the fact that 
'£ tended to drop xvliat she lining and give her a i ten f ion 
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more completely to her ne^v iiUcrest while C alcd lii-i 

orighial iiucrcsi with llic new. C ke|H ili<; <L(»II niUtiriunvisiy 
with her while T disenvikHl the iluU fov the 

The foir'^oinp: (lifftTcMiccs ihouizli sli|:lu appcanMl to he fiinda- 
[iieiitaL AVc ^vo^Klerd to 'wliat cxtnii i1h‘v eonlil W nirnliru'd hy 
differential training. y\crordiii(lly, from llic linu* 'ivl\cfi tht' iw-ins 
were 3 ycfli's 7 montlis oUl> until they were 3 wars ( 1 mnittlis old, 
they were brouglit to the clinic twice a week for diflerentiul play 
experience. In separalc rooms, cacli with an adult, 'V was eiu'otiranod 
to occupy heiscif with sedentary* iiiamial activity aikl tti continue 
her play \vith whatever toy slic selected, lalher ihau, as was her 
custom, to be pros'^ly active and to po from one phw activity to 
another. C, on the other hand, was allowed In do as she -wished . 
She was piven very limited cnconrapeinent' aiul she cnultl run about 
at pleasure. The details of the study will he rcjxn'tcd elscwvhere. 
Here it suffices to say that altlwuipli T's play pattern> were modified 
as shown by scores on tlic CtishinfZ Perseveration tests and by 
activity charts, actually, wdien the data were closely iinalvzeil, 7’'s 
and C's fundamental play LiEiits coiuparcil as ijcdure. VVitliiii a 
narrowed raiipc^ physical and mental, 7’ still en^£ip;e<l in moie <lis- 
crctc, diversified play with more shifts of play activity. 

Tfcf^inning at 3)4 years of ape, tinied lecords were made of T’s 
and 77 ’s bcliavior in a playroom equipped with a vaiiety of toys. Ki^^urc 
10 charts these records. The records jwt after the play traiiiiut: 
endiu)’ at the age of 4 years have not been inc\iick‘d. Rxeept bir ibis 
brief period after training, there are only two ages (6 and 7 years) 
wlicii T did not divert from her initial play sooner tlian (j. 

Except at 9 years, C spent longer than 7’ in doll play. T’s play 
was likely to he more active than C’s play, up to 10 years Avbcn 7’ 
developed an interest in books. T’s play, even with the blocks, was 
likely to be more discrete than C’s. 

T was the first to break away from doll play and to hulld with tlic 
blocks (6 years), while C was attracted by the paper and crayon. 
7 ^ at 8 years, spent some time looking at the book while C was 
not attracted to it until 10 years. Although tr diverted froiii doll 
pla5^ sooner than Cj T continued doll- wagon play longer than C. 

G. Duawinc; 

Drawing writes its own record. It is in it.s way a sedf- recording 
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AGE 3® YEARS 



AGE 7® YEARS 




AGE 7 YEARS 
T 

5^ 10' 15' 

rj T 

C ,_d I p-c I 



AGE 10^ YEARS 



10' 15' 


c p -_0 


FIGURIi: 10 

SiiOUiiNCK AND Duration or Play wrni Vauious Toys 
(Time expressed in minuicfi.) 

Key: = blocks. — kiddy-car, 

book. 0 —observer, 


c =carriaKe. 
c'=cofFce poL 


/5-f— paper and crayon, 
‘ly "wagon. 


molioji let 11 re of movement trends and also of ideational activity. 
It does not supply inherent time values as docs tl^c cinema film, but 
it does repay analysis from the standpoint of configuration and con- 
tent. It is highly revealing as lo adaptive behavior as well as motor 
characteristics. The following gvapliic data were available for com- 
parative study: drawings responsive tn demonstration and to models 
for copy; drawings of a man; "funny” drawings; free (non^pre- 
scribed) drawings; drawings of a house; pencilled ma/e routes; 
details and enibellishments (circles, elaboi ations, colors). 
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ComparJitive findiiiEs ill tlic forcKoin^^ Ikids of dmviiiK l)ch;ivior 
2ire briefly presented jind illustrated. Interpretive coiiunciit is post^ 
poned for summary discussion in a later section. 

1 . Responsive Drnivnuj 

The following tabular summary indicates tlie bade siiuiliirity in 
drawing products in the responsive drawintr situations ( ruble 28 ). 

TAIILK 2S 

Kesi'OMSIVH Dkawino SiruArioNs 
SO fivecks 

Spouianeous dtav)t}\(j\ T makes a to and fro motion with pencil on paper, 
similar in general character to that of C though more extensive in scope 
.ind more approaching the vertical. 

Imitates J'ertUal Stroke \ Neither iiiiitatca. 

S9 nceekj 

Sporiiaiieotts dro'whff: Doth scribble and turn pai>cr over. 

Imifaies Strokes'. T differentiates circular and vertical stroke ^ C doesn’t 

2 years 

Jmltates Strokes'. Doth make vertical stroke and ncitlier irinkcs horizontal, 

2y2 years 

{E:ecerpt from Record)', “The drawing tests reveal an amazing dcprcc 
and detail of correspondence. The records iheniselvcs arc almost dtipli- 
cates of each other. Doth children used the same diagonal weaving stroke 
in spontaneous scribbling. Doth differentia ted between the horizontal and 
vertical strokes without being able to combine them into the cross , Doth 
preferentially made horizontal strokes responsive to the cross test and then 
levtiteii Id Aiagonal ^pontMieouB BcrlbbVing. VNodi reverted nlao to vertical 
scribbling with finger motion. Doth made circular strokes responsively to 
the circle demonstration.” 

3 years 

Imitates Tomr: Each imitates circle. Each imitates vertical stroke. Doth 
fail to copy circle and cross, though T's lines are more single and vigorouH, 
C’a more like scribbling. 

Porleus Maze: Merely long marks. No adaptive response. 

3}4. years 

Copy Forms': Both imitate and copy cross though C a little more accurately 
than T. Doth copy circle. Doth tail square. 

Porteus Maze: C keeps within the lines on Lite first trial; but T on both 
trials and C on. the second, merely draw nionnd the itiivac. 

I)rn^O'a-Mari: Both make circles, 
hicampleie Man'. Neither adds any parts. 

'/ years 

Copy Forms: Both succeed in copy of ciosh at tliird tilal. Hotli make 
vertical oblongs for square. Doth fail triniiRlc. 
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TAHLE 28 

rorfeiis JlJaze: UotU succeed. 

/?rrr‘ie/-<7-i)/rV« ; T makes n cross', C makes a iaiRe circle cciutairiiiig three 
aniaU eii'clcs, 

huoi/iplete Afnii: T ndds four parts; C three. 

ycfirs 

CinU: Both draw circle. 

CroJJi Both draw one line down, other from left to rlKht, 

Squat €' T fails; C succeeds. 

Triatipfo'. Both fail. T draws thrcc'sidcd roundish figures; C draws 
four -.sided olilonji's, 

DrnfiL-^a'Mnri: T makes a rirclc enclosing eyes, nose, mouth, and nrldg 
horizontal hair, C draws a circle with eyes, mouth, hair and legs. 
liicomphic C adds /ive parts; T eight. 

5 years 

Circle: About the same size for both twins. Each has uneven place where 
circle starts. 

Cross: About cr]ually good. 

Square: Each has a four'corncrod square, though C’s ia better. 

Triattole: Each fails though C puts a little peak on the top side of a 
square whicJi may he an e/fort .it trinngdl.irity, T makes a square with 
the fourth corner slightly iiiodiliccl. 

Diamond'. Both fail, T makes different shaped figures* C makes long 
squares. 

Dr(in.i}'a-Man\ Quite a lot alike. Each draws a circle with eyes, and puts 
in two legs. T has more face detail; C has arms. 

Incomplete Man: Each adds seven parts, though not the same parts. 

6 years 

Circle: Both draw counter-clock wise. 

Cross'. Both draw down stroke first, then other stroke fioiu left to right. 
Squares: Both make good corners, 

Triangle: T fails, making irregular squaies. C succeeds. 

Diamond: Both fail though l^’s figures arc diainond-sh.Tpcd. 

Difvided rectniiolfs: Much alike, .sqiuirc and eight lines mcclliig in the 
center with a large liot. 

Draw-a-Mfifi : Each makes a formed body for the first time, two-dimen- 
sional. Same number of features except that C adds eyc-brovvs. Both 
add pants, legs are cwo-dfinensional whcicas jT’s arc one-dimerisicMial. 
Incomplete Man: C has ten details; T only six. 

years 

Drafiu-a-Man: Much alike. Each has eyes, nose, mouth, triangular body 
with buttons, arms wilh fingers, separ.ite pants, onc-dimensioiKiI legs and 
feel. 

Ittcontplcfe Man: T adds 7 details; t7 8. 

7 years 

Both succeed on cross, diamond, divided rectangle, hexagon. 
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2 . V(>fin}}ri} ^Jfizr }^fn/ics 

n. (From to 5 years.) Duriiitr tlijs r:ulv ni!<’-|»rrifjil I here is 
a maikcd an<l cojisi^tcnt dificrcniT Wuvn'n \ln‘ w.u.v hrhavit^r [)^ 
tilt twins, C tluouchniit pves ;i 'MKitn” prrf.n maiK'r in li-nns o\ 
success tliou^li performances nru very similar :il I V* yeais wljca 
both pass clJftmoncl ami cross, 'I'ho mnsf fnitsCimlinc clrlJerencc 
throughout i5 that C although she mmls 0 > '^lay within the lines, 
oltcn fails to trace the entire Init luhK vxiva n\;vvks anil ilecnra- 

tions. T traces the eaiiic hum, hut often outride rutUcr tlnm within 
the lines, and adds no c:<tra marks, 'Fins smuewUat superinr per* 
formance of C's may be related to her siiperior liehaviur in a similar 
test, the copying of forms, noted at 7, S ;ind I (I yvart>. 

h. (Frm 8^2 io 10 ^ ymn.) 'rhe m;\ 7 .e test was not given h?' 
tween 5 and 8J4 years, Records of helnivinr frnm ^y.i t‘> lO^j years 
show performance quite dirferent from that observed earlier. As far as 
score goes, perfonnaficc was superior to that of (1 at H I j anil 
10 years, while score was superior at years, Marked (imdiia- 
tive differences, in keeping with other ilrawing; peiintnuvnce of vhe 
twins were observed. T throiiglioul tlmv s<luani oonuus and 
sti'aiglit lines; C drew rounded corners suul enutked lines, 

3, Hall and FieJtl I}ehoviitr 

The twins were given the hall and field tes^t at Kevoii yearly age 
intervals from 7 to 13 years. At alt hut tw<» age IcvcLs, T gave n 
liciionnancc which was cl c finitely^ suj)crior to tliat of (), Ilowcvcr 
there will be noted an almost exact eon e.spon deuce he twee u 7 ''s 
7'year product and C*s 8 -year product; hetwccji 7 ’'s 8 -year product 
and C’s 9-year product, and so on for the fust five ngc levels. 'I'his 
does not necessarily mean that the twins are out- year apart in luu- 
tui'ity. It indicates rather that they follow nliiiost exaetb-^ tlic 
same path in their development, with T somewhat lu advance. It 
is quite probable that a few weeks after each test, C caught up to 7 ”s 
stage and that in the remaining interval 7 ’ made little appreciable 
advancement, T was the first to take the circular path, and F Wtas 
the first to make an additional center excursion after coniplcting 
the circuit, but it was C who first responded with the typical spiral 
course. The inveterate similarity of tJicir clcvcIopmeciL is einplia- 
sized by the fact that 7^’s 10 -ycar product and 6 ’'s ll'-ycau product, 
just alike, arc both inferior to their respective per form sinccs at tht^ 
age levels preceding. 
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+, Draw a Alan 

At each exam i nation from 42 months througli 12 years, 15 age 
Jcveis iij all, the twins were asked to “Draw a Man.” Tiic results 
of this simple hut revealing test arc illustrated and summarized below. 


T C T C 
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Figure II illustrates dra^ o. man responses .Tt selected nge levels 
from 42 months through 9 years. 

r?. Ske of drmohig^s. At 6, 7, and 12 years Cs dra'ivmgs arc 
larger than At 11 years they arc about ciiiml in si5r.c. At the 
remaining ages, T draws a definitely larger man than C. T Ver- 
balises her concept of bigness at the early levels, indicating that 
sii^e is an important factor of her concept- 

Facial feainres, C included facial features at an earlier age 
than T and continued to represent them iifur T began to omit them. 
C tended to draw a curved mouth, T a straight mouth. C tended to 
draw an open mouth, T a dosed mouth. 

r. T showed a rather vnr usual disregard fot' facial 

features and tended to draw the man as a whole, C represented 
greater detail of face and clothing. 

C was the first to add legs, features iucKrJing hair, cychruws^ 
fiat and pipe, T was the first to represent the eye Iris and heels, She 
was also first to draw profile, to drmv five fingers, and to draw the 
arms bent. The twins represented collar or neckline, buttons, shirt, 
nnd pants, ut the same age. 

A survey of this behavior froni the first drawings at 43.4 years 
til rough 12 shears, when rated on the Good enough scale shows about 
equal ability, C is, if anything, a little superior in that she has 
SI total of 199 points compared with T’s total of 180 pointy. C drew 
more detju'Is at 6 age levels, while T drew more at 5, but C had an. 
average of 4.5 more details than T for tho^c ages at which she cjf- 
celled, while T had an average of only 1.6 more details than C for 
those ages at which T excelled. It should be said that these ratings 
e.xaggerate the iliscrepnncies. Tlie C5scntinl similarity was actually 
extraordinarily great. 

d, hv ay fhey dreiv. 

(1) , Sy^ years, in reply to, ""IFhai }s itf T and C 

both replied, '/i mauF mid indicated by pointing that each had 
drawn the man three times, 

(2) . A 0^: 4 years, 

T : Going to makei a man^ A ^ig man. Like /h/yf‘’‘ Ex- 
aminer asked, "Whnt h thhf' pointing first to one cross mark and 
then the other. T replied, '"Big vunu Another nuuiF 

G: "You going to draw man toof\ pointing to the extra 

pencil. 
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(3) . Af/c: 4^2 yffirs. 

T: Spontaneously says, '"This is a nose. Mouth. This is u 
bit} bnby* HnirT 

C: III response to quest ion in 'Toots, hair, jiioiilh, cyej 

foot/’ 

(4) . At/e: 5 years. 

T : Names, 'Tfis tnouth, his eye, his feet/' 

C: Names, ''live, hand, foot/' 

(5) , At/e: 6 years. 

T: Spontaneously drew a tittle givL Examiner tlien asked 
her to draw a man. "I don't knoiu hoiv to jnake no pants/' Ur^ed 
to tr}^ she draws and sa3\'i, "Shirt, Uith butio?/s/' Urged to iinish 
the man, "1 don't kmnv ho^u to make no pa^ifs/' On urging once 
more she draws saying, "Now the letjs." "Now the eyes, nose, 
mouth j and hair/' 

C: Spontaneously' drew an Indian. Asked to draw a man 
she veplietl, "I cant." Urged, slic said, "I dratv him bipf" 

(6) , A//e: 7 years. 

r draws head, body, legs, feet arid arms. When asked if she 
has Unished, she draws an eye. Asked about the other eye, "It's 
on the other side/' 

C draws man without arms. When asked if slic luis finlslied 
she draws the arms. 


5. lilaboration mid Detail 

Tlie lendencies toward elaboration, detail, and embellishment could 
also he compared in connection with tlie incomplete man test and 
the drawings of a house. The results arc summarized in Table 29. 

6. Curved)} ess of Thics 

This proved to be an interesting and fruitful field of comparison. 
Tlie draxving of a house naturally puts n premium on straigJit lines 
but also releases tendencies toward curvature. In drawing a house, 
T tends to make straight lines, C to make curved ones, T's repre- 
sentations of windows and curtains arc straight x'lnd angular. C draws 
curved curtains, 'riie cuitalii pulls likewise are straight in 7"s win- 
dows, curved in C's. Smoke coining out of the chimney is curly if 
drawn by C, straight if drawn by T (Figure 12). 

This difference in lines Is also seen in tlie drawings of hubbies 
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TABLE 

NuMnEfi OF DfcrAirs Iwclu/jed iw 
luc^mtilcie man 

i years: T mnkts 2 long lines. 

C n>£ikiis 7 small lines- 

4 years: T makes only 2 marks. 

C makes at least 6 separate marks. 

4-j4- 7' kns more details. 

5 years'. C's man is more detailed, 

6 years; C's man is more detailed. 

Dj'^fzvifi^s of n housf 

6],^ ; Mwch the ^nme. T has 2 judtp ivindovvs but A’ ba*» stej^s. 

7 years: Much the same tor both. 

71/2 T's, house is unadorned but C hn.s a. tree beside hern. 

S years: Very marked difference. 7”a Iiouhc has only 2 windows; 

C?’s has Id windows. 

8j4 : C'a house Jms 9 windo'vvs, T’g only 2. Ca door bna a 

window in it and there is curly smoke proin ilic cliimncy 
/ind curtains in the ivindows. It is rncich rtiore detailed 
than r’s. 

10 years: I^^airly complicated^ drawl for both, tbou^li C lias 

more clotliea hanging on the line and they arc be* tier 
formed tiKiJi T*a, 



FIGURE 12 


Chinikuys with Smqku a no WiNnows with Curtains 
ShovvliiE a dis-iinction of .endciihg lypicul over a period of many years. 
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at six years when T spontaneously adds a straight appendage, C a 
curved one, to each huhhlc. Again in the draMongs of a man T 
tends to make a straight mouth, in a fuU-facc man (except at 6]/^ 
years), while C makes a curved mouth, 

Circles appear fretjucntly in numerous free drawings, especially 
as representations of eyes or buttons on the drawings of men, and 
as curtain puUs or doorknobs in the houses, T tends to draw small, 
/illcd'iji circles, scarcely larger tlian dots. C tends toward largei-, 
wide-open circles, This difference, however, is not observable at all 
ages, At the younger ages, particularly and 5 years, both 
children make open circles. At some of the later ages, particularly 
8 and and 10J4 years, both make closed ciiclcs. hut at 7 years, 
G\ buttons, doorknobs, and eyes and nose oE man arc all open 
circles; buttoni?, doorknobs, and eyes of man are all closed circles, 
A like difference is seen at 9, H and 12 years. 

7, Use of Color hi Drawing 

In many of (lie drawing situations the twins were given a free 
opportunity to use a large assortment of crayons. Twin C for the 
most part showed a much bettcr-dermed interest in color than 
Their utiliv^ation of colored crayons at 6, 7 and 12 years will now 
be briefly compared. 

a. At 6 years, both twins draw human figures standing on grass. 
T’s picture includes four colojs onb^ and color is not apparejitly llic 
main interest. f7^s picture has lunc colors and the colors in the 
girl’s dress appear to be the main point of interest in the drawing. 
'Ds figure is ail black and red, lias black anti red features, a red 
blouse and black trousers. It stands on green grass and a blue sky 
is ovcriiead. iigiirc also is black and red in outline, witli black 
and red features, but it has black shoes, bi-colored socks, and a stiljicd 
dress made up of seven different colors. 

b. Colo ring pictures nt 6 yearsr The twins were given outline 
forms to fill in with any colors tlicy chose. Each picture was on 
a separate paper. T colored nine pictures, G, eleven. T colored six 
pictures all red wliilc C liad only one picture all red. Eadi colored 
one picture all black. C liad one picture all green. T had two pic- 
tures made up of two colors caclrj C had three. C had live piclnvesi 
made up three or more colors while T liad none made uj) of as 
many as three colois. 
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f. At 7 T used six different colors in her driiwinK, C used 

seven. This is a small difference in actual lunnbcr, but in the 
human iigmcs T used three colors on]5^ C had seven. The body of 
T's figure and its features "vvere all one color; its blouse was green 
and n letter in its hand was purple. G’s larger figure had an orange 
head, green body, magenta legs, a reel mouth, orange nose, and 
blue eyes, Other colors appeared as buttons down its front. Thus, 
though the total J)uniber of colors used in the whole drawing is not 
very different, the distribution of color is distinctive for each. 

d, Golorififf pictures at 12 years. In coloring four pictures at 12 
years there appeared less difference in the number of colors used 
though C still used more, having a total of 25 as against T's total of 
22, As judged by three art students, coloring was more pleas- 
ing, color combinations better, stroking more even, lines steadier, 
pressure more even, and colors clearer and more finished. 

8. Fr^e Drawing 

Opportunity for "free’’ drawing was frequently given the twins, 
supplementing the set drawing situations of the cxamijiation, Iii' 
tercsting differences in detail and emphasis are broiiglit out in the 
four free drawings described below, 

The first pair of drawings was made when the twins were seven 
years old. Twin T drew a girl in a library. Twin C drew a num- 
ber of flowers and two people. It is characteristic of T to be more 
interested in books; of C to be more interested in flowers and people. 

The second pair of drawings was made at nine years. Here again 
T represents a single idea, even thougli it has plenty of action. A 
monkey is climbing up a telephone post which stands beside a quite 
simple house, C draw's a busy street scene. At an intersection of 
two streets stands a policeman regulating the activity of three motor 
vehicles, each of which contains a driver. Two of the cars bear 
appropriate labels and one has a license plate. Three persons be- 
sides the policeman and drivers appear in the picture, and one of the 
persons is on roller skates. Cs interest in details and her interest 
in persons arc well represented. 

li. School Achievemekt 

T and C entered kindergarten at the age of 5 years, 2 months. 
They were in the same group and had the same teacher. The fol- 
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lowing year, in the first grade, they were placed in separate rooms 
which housed different sections of the same grade. They were pro- 
moted each year but placed in different sections until they readied 
the fifth grade and moved to another district when they were again 
placed together. Thus from 6 through 10 years T and C had sejia- 
ratc instruction- 

School achievement tests liavc been given tire twins at regular in- 
tervals with the results to be found in Table 30. From six to eight 
years T scored a little higher than C in all of the tests given, but 
after this age, diffeveiKCS occur first in favor of one twin, then the 
other. T is in general slightly better than C in scholastic achieve- 
nient. In most individual tests now T and now C tended to excel 
witli inconsistent lliictuntions. In the rending of single wortls, how- 
ever, T was always slightly better and in reading incniorics C was 
superior. At the age of 13 years even this consistent difference lias 
vanished so far as test scorings indicate. 



V. LANGUAGE BEHAVIOR 

Tlic language bchavuir of the twins came under frequent incidental 
obscrvalion, both in the developmental examinations and in the experi- 
mental studies, particularly tliat by Stmyer (5), These observations 
wilt be briefly summarized under the followinK hcadinKsi (//) early 
vocalization, {Ij) enunciation, (c) vocalnilary, (//) conversation, 
(e) epistolograpliy, 

A, Early Vocalization 

The early records of T^s and C’s vocal expression are meagre, 
but it is probably significant that on two examinations whcJi the 
twins were 16 weeks old T was silent whereas C vocalized spon- 
taneously and also in the cube situation. During the examination 
at 24 weeks both children vocalized; no differences were noted. At 
28 and 32 weeks T vocalized more than C, but at 42 weeks C was 
again more vocal. At 42 weeks a record was made of each vac«aliza- 
tioiL T vocalized six times; C, sixteen times. Both twins vocalized 
in protest and while reaching and manipulating lest material. C 
also vocalized wJiile standing, l)iit X did not, C’s vocalizations were 
more varied and complicated. The actual records follow (Table 31). 

At the age of 79 weeks, prior to Straycr's study in language, tlie 
following comparisons were made of the twins’ vocalizations and 
response to verbalization; 

Both T and (I vocal i'/cil in brief snatches and sumetimes 
rcadic(( the level of CKpressive jnr;;un. Both handed a box to 
Jixaminer on eommaiul iviihout gesture, and both put the pel- 
let into the boUle on coniniafi<]. Neither chdd vocalized in a 
sitiinlion ill which her twin did nor also vocalize at some 
time during the afternoon. However, Twin C vncali/.cd a 
a little more fre<iucntly Inu T\ vocali/atioiis wcie more likely 
to have social reference. 

Straycr’s (5) experiment by the method ot co-twin control, con- 
ducted u’hcn tlic twins wcic 18 months old, was designed to com- 
pare the relative efficacy of early and deferred vocabulary training. 
Brieny the procedure was as follows: At the age of 84 weeks T was 
trained daily for a period of five weeks. During this time C was 
kept hi a non- verbal cnvironmcnl:. At tlie age of 89 weeks Twin C 
was trained for a period of four weeks and Twhn T was kept in the 
non-VC rh a I control environment. 
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I'ABLE 31 


VoCAMZATfoMs OF T & C; -12 Weeks 



Mrnm-vnnm-mfu-m: rln't^niic vocall- Mm-nitn-mm: (mouth open) in piotost 
zation of impatience when ring is at wiilulrawal of i-iiig. 
withdrawn iinci there is n delay he- 
for-e presentation of the next mate- 
rial. Vh’ifh: while banging cubes. 

/!h-kh<i: as seises handle of cup, ThaU: same. 

\Jh-ai\hl approaching pellet, T)a-da~ah-\ihi aaahi very low while 

banging cubes, 

'Mmm: again waiting for Jiiatennh Ah-An: .syUnbJos repented for several 

seconds. Mi hi contented vocali‘/,ntioiia 
Gaa: while transferring ring. which quite high break_ sometimes in- 

to crowing aa she riiuniptilaccs spoon. 

Mmmmmm: impatience vvJ>en mate- 
rial is withdrawn. Ga-dn-da: with sharp upward inflec- 

tion and evident satisfaction, while 
picking itp cup and bringing spoon 
to beiir on it, 

Aaah: high pitched aiul long drawn 
otiC.: crowing cluriiii^ coinhiniiig 
tivity of Rpfuiji jiml cup. 

Guh-nh: very high pitched, while 
pursuing pellet. 

V/j-rfiA; snmo, 

Trilling hi front of moiuh dining 
pursuit of pcJJet 

Duh: syllable starting very high and 
with sharply falling iiiflection (play 
ivith pellet). 

Dn-da: short accented syllables while 
banging round block on form board. 

Ah-ha: i caching for ring. 

(Jn/i-fffl.* distinctly pleasurable, during 
st^inding*. 

Gij-kn-gu: same, standing at crossbar, 


AJk-i\: slight pi otc sling quality in 
prone position. 
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Tile foUowiiiK differences in liniguajic behavior were noted by 
Straycn Although there was little evidence tliat the amount of 
6”s vocahV.ations became less as the experiment proceeded, there 
was abundant evidence of modification as to tlic situations in which 
it appeared and of the increasing disparity between licr vocalizations 
and Twin T’s as training progressed. vocal expressrons dur- 

ing the control period became more social; pure sound play decreased. 
C rarely vocalized to the Examiner and never liscd quest! ojiing in- 
tonation; instead her vocalizations were of the exclamatory or sound 
play type, G gestured in connection with her spontaneous vocaliza- 
tions. Mimetic expression independent of vocalization also was 
developed by G. The evidences of mimetic imitation were prominent 
only during the control period and denoted an inherent communica- 
tiveness. 

Although at tlic end of the experiment Twin C had not caught 
up to Twin T in verbal expression, a comparison three montiis after 
the close of the experiment showed that tlie differences were dis- 
appearing if not entirely gone. C u\as then using more talkative 
jargon. Even one month after the end of the experiment the amount, 
volume, and vigor of utterances were all in favor of C. C applied 
Jicr vocabulary more frequently and readily than T. However, 
enunciation was more finished* 

B. Enunciation 

Tile differences in vocal sounds made by T and C at the age of 
42 weeks liave already been noted- Straycr commented at the end 
of Jier experiment that T’s pronunciation was noticeably better than 
G*s and suggested the importance of practice. Straycr had noted 
that T continued self practice after her training had ended, while 
C was being trained. Straycr also called attention to qoalit.itivc 
differences in 7’s and 6''s pronunciation. Ts vowels were more 
frequently broad and full while Cs tended to he flat. Tlu'cc ex- 
am plc.s follow: 


Word 

I' 

C 

car 

ca 

ck 

doWTl 

ilti 

da 

&o go 

Ko go 

ee gc 


Tills difference could not be .accounted for by any difference in 
training, T retained this superiority in pronunciation ami at 8J/2 
years it was noted that T pronounced kiiiff as kinffj while C called 
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it ktnk. At the ape of 13 years C made no distiiKtion in tlic pronun- 
ciation of Aiary, merry, marry; while T pronounced jMmy and 
merry as merry, hut diifcrcntialed marry. 

It should he mentioned in this connection that altlioiipli the twins 
were about equal in paragraph reading ability, T has consi sternly 
made a hetCer score t/mn C in reading single words. 

C. Vocahulary 

At the beginning of Stra 3 'er’s (5) sciid\'' T and C (age 18 months) 
each had a Yocabulai^ of one word “up.” At tlic conclusion of the 
experiment T had a total of 40 words; C had 30 words (age 2\-\- 
inonths). However, at that age the developmental examination at 
the clinic disclosed no decided differences in vocabulary. Roth twins 
snid both indicated their own shoe when asked ''IF here is 

the shoef\- both name the book; and both tended to echo the ex- 
aminer's questions. Thus the difference in the extent of the vocabu- 
lary for which they had been specifically trained certainl 5 ' had not 
been widely transferred to general language usage. 

During the ages between 2 j^cars 5 montjis and 2 years 10 months, 
while the twins^ language development was being observed at home, 
T was noted to use verbs describing action sooner and more exten- 
sively than C. Also C would persist in applj'ing her own name for 
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nn object wlule T wiis more amcntihle to cultural pressure. For in- 
stance, wlien tlie twins were rcpcntcflly read Threi^ LjpJif lOliens, 
C continued to call tbe kittens’ mittens slipfyers in spite of repeated 
correction. 

At tile of three years when presented witli an animal hook, T 
nafued live aninudsj C n;uned four. Hut on this occasion it was C 
who (lescrihed action while T merely enumerated. From that time 
on, whenever the twins ha\T hecii examine il, 7’ lias always excelled, 
but only sli/^htly on ic>ts of extent of VTCahuIary, 'Idie comparative 
lesiilts for ams from 4 to 12 years arc summari'Aed in Table 32. 

I). CONVKRSATION 

Ontot^erietically C(jnvcrsatiori is preceded by jar^ton; and with con- 
versation comes loti unci ty. We Jiavc a few pertinent comparisons 
hcarin(f on those aspects of spcccli. On a ]\Iay morning, when tlic 
end ns were 22 months old, A.G- was privileged to witjicss tlic fol- 
lowing incident. 

'J'Jic twins were pli^’ing contentedly until some large building 
blocks, [n an cxperiuieiual mood tempered with moderate restraint, 
C seized one of tlu* rectangular blocks aiul brought it to bear on 
hc:ul. Indeetl, (j hit 1 ' three times. T began to cry ratlier vigor- 
ously. (4 then hegnii to use jartron in a remarkably conversational 
manner, phrasing the sou ml s in a 'vva 3 '^ which suggested sentence 
structure, in inflection and form. '^I'liiti jargon suggested definitely 
an effort at conciliation, l^acii sueli vocalized effort met with a 
prompt **No‘' and a negative gesture by 7\ This “No’’ was re- 
pented two or three times and twice T said rather distincth^ ''Bml 
girl." C , in sweet tones, vesuined her persuasiveness, but there was 
no foTimal reconciliation. After a fcvi' minutes, linwei^er, they were 
playing together with the blocks as though iu)thing Iiad happened. 

'Plic jargon stage sooji dlsappearccL AVith the establishment of 
speech, which twii’i proves to he the more kiuuacioiis? The answer 
is found in Tiihlc 33 which records our comparative judgments based 
upon the actual amount of talking heard while the twijis were under 
observation between two and five years. At tlic age of five years 
and thereafter the judgment is based on tlic recorded verbal re- 
sponses to the four Stan ford- Bind pictures. 

Tlie above evidence indicates tljat in general C is the more loqua- 
cious ciuld, but that on occasion T docs talk more. On two of the 
six occasions when 7’ w’as found to be more talkative, she was re- 
ported to ask more questions. 
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Age 


2 yrs. 4 mos* 

2 yrs. 5 mos. 

2 yrs, 6 mos, 

2 yrs, S mas. 

2 yra. 8 mos.4- 
2 yrs. 9 mos. 

2 yra. 9 mosrh 

3 yra. 

3 yra, 1 mo. 

3 yrs. 2 mos. 
4yrs, 

4 yrs. 6 mas. 

5 yra. 

6 yrs. 

7 yrs. 

8 yra. 

10 yrs, 

11 yrs. 

12 yra. 


table 33 

Loquacity 

Jiidgments as to loquacily in favor of 

Mothei repoi’ta T nioic talfcativ^c; 7 ' 

T asks more questions. 

C more talkative. L’ 

T more talkative. _ 

C more active aiul talkative. C 

C more talkative. L’ 

C more talkative. C 

C more talkative. L' 


C more talkative. (' 

C more talkative. L 

Words during piny: T 123; C 263, C 

T talked more; nskctl more questions. T 

T talked more; appeared iiioic at ease T 

C des’criLed picttires meire f<dly. C 

T described pictures more fully. T 

T described pictures more fully. T 

C described pictures moic Fully. L 

C described pictures more fully. f’ 

C desciibcd pictures more fully. C 

C described pictures more fully. f’ 


E. Epjsi’oi.ographv 

When T and C were seven 3 'ears old, we aslccd them to write two 
letters, one to A.G. and one to J.R.H. At this time G’s penmanship 
was larger than T*&. C*s writing; filled the two sheets of paper given 
her for the two letters, but T's covered only a little over half of 
each sheet. Nevertheless both of T's letters were longer than C’s 
in content (Table 34). 

TADLU 3+ 

Nc/wber of Words i.v Letiers WRinTfi 

T C 

LeUer to A.G, S6 + P.S. 22 16 

Letter co J.K.H, 47 20 


A slight difference in social attitude and finesse of expression was 
noticeable. 


T to J.R.H, 

don’t yoo come and sec us sometime if you will come 
over to my house sometime I will be glad, I think if you will 
come over my sisler will be glad. I wish you will write a letter 
to. My sister wrote a letter to. 
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C Jo J.RJL 

I clidnt see you for :i long time I \Yanitcl to Hce you arc ynu 
workinjK arc you feeling gciod. 

T's letter Is more direct, .spedriCf lUitl shows less concern for the 
recipient. 6'^s is more subtle, plcnsing, anti shows more concern for 
the recipient. Their letters to A.G. showed the same differences. 

Since the above letters were written, the twins have of their own 
accord written us on If occasions. On 10 of the 1+ occasions the 
letters have been written by C, 7* alone wrote on only two occa- 
sions. On two occasions C wrote to A.G,, while T wrote to H.T. 



VI. PKRSONAL^SOCIAL BEHAVIOR 
A. Rksi>onsk to Training and Homb Envihonmixnt 

T Jiucl G vcccivcd no consistently different treatment up to tiic age 
of 46 ivTcks. I'licy were fir.st in a liospitnl and tlien in a child care 
izistiliition. As ?iormrd, liealthy, attractive twins they were each 
given mare than ordinary attention, but neither appeared to he 
favored. In fact, as infants they were so easily confused that if 
we had not had their palm prints we might fear that in some un- 
guarded moment tJicy had been confused. The nursery usee] ad- 
liesivc tape cncircliiiti: the wTist of Twin T for identification purposes, 

Just prior to 46 weeks of age, T ami C wci'c both isolated from 
their ward mates due to a mild infection. T was released sooner 
til an C. Wiiilc C continued her solitary isolation for a brief period, 
7 was returned to the nursery. 7^, moreover, daily received 20 min- 
utes of individual attention while she was trained (by H. T.) ifi stair 
climbing and cube play, an arrange meat which continued for six 
weeks. J'liat 7’ responded to this spccml attention was shown by the 
fact that T*s responses to M. T. became so vivid that it was possible 
to (listingulsli T from her co-twin "by tlie outgoing gestures of social 
greeting." (Although H. T, has been deliberately impartial to the 
twins, X still elects H. T. when choosing a partner.) 

delayed training at the age of 53 weeks was only 10 minutes in 
length as opposed to 20; and was continued for only two weeks. 
However, even during this short period C became socially so responsive 
that on occasion 7’ and C were mistaken for one another. During 
this experiment although the twins were at times equally responsive, 
T continued to be more outgoing, more vivid and more reactive in 
social situations than C, particularly with reference to H. T. 

It was not surprising tlicn tliat at the age of 18 months, jiKSt prior 
to Strayer^s experiment, that T”s vocal! static ns show^ed more social 
reference. In Straycr's language study T was again the first to he 
trained, and during her training 7’ spent 4^4 hours a day with L.C.S. 
as contrasted with C's 2j4 hours. Although every effort was made 
to make tlic non- verbal environment of C as social as the verbal 
cx]iei'ienccs of the very nature of the language training resulted 
in more intimate social stimulation for T. During the experiment T 
and C "minded" equally well. No special disciplinary measures were 
ncccSvSary for cithcr- 

At the age of 26 months the twins were taken hojur, wiiere their 
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ne^vly acquired stepmother, uii familiar avilIi small children, had 
difficulty with discipline. T became prankish ami received more 
punishment tvliile C was favored and pointed to i\s tJic jnodel, C 
was tnlkccl to more and was also held more often in tlic lap. On 
advice, the mother became less discriminating bill lias continued to 
favor C. 

When T and G were eight years old, a half-sister was horn. 
Neither child showed any evidence of jealousy* 0 was moi'c com- 
municative about the sister and referred to her accompllsluuents as she 
developed more than did T. The sister has likewise responded more 
positively to C than to T, It is C to whom the sister goes when in 
trouble and it is C who can more easily quiet her. As the twins grew 
older, it was T w)io preferred to stay overnjgljt or spend the week- 
end with her grandmother or aunt, wliilc C preferred to stay at home 
and lielp care for the young sister. 

While it is C who talks about her sister, and tells of their grand- 
mother's illness and death, it is T who answers factual questions. 

A recent report of tlie twins Ijoinc behavior was give/i as follows 
by the stepmother: G has more patience than T with their younger 
sister. The sister will always go to C rather than U) 7\ In the home 
C is the more sympathetic, more affectionate, and more obedient. C 
is also neater: when C starts a task she finishes it, but T docs not. C 
fn«ade a croclicted lace cover for the table; T started to crochet a wool 
jifglian but tired of making it and showed her mother how it could 
he finished. At home T spends more time reading than does C. T 
appropriates the Sunday paper. 

Both twins belong to the +H Club and arc equally proficient at 
tlicir d?'ess-mriking and cooking tasks, but it is C who liclps T whli 
an intricate or dextrous bit of sewing. Clearly it is C wlio fits into 
the home better than T, while it is T who finds her greater interest 
outside the home. 


R. Sociality of Attention 

A previous chapter made note of certain differences in the dis- 
tribution of attention displayed in relatively impersonal beliavior 
situations such as cube construction. IBut no hclmvior situation is 
entirely impersonal when there is someone around. Tiie twins have 
been rarely alone as individuals. Nearby there has sdwaj^s been a 
co-hvin, ond not infrequently an observer or an examiner, It now 



vMlNf>LD OiSJ'LL AND IIELJ-N THOMPSON 


83 


hccumc^ pertinent to ask knw ifrd the twins compare with respect to 
their ntterition to :i iiejiiliy person, whether co-twin or adult. 

Fortunately the cinema records furnish irrefutable objective evi- 
dence in answer to this (jiicstion. Many feet of fibu were carefully 
analyzed (by L.lkA.) to (icu-rminc the moments and amount of 
diversion of attention from tlie task in hand to a person, Tltc ac- 
companj'infi: f^rapli is based upon tlie records of developmental ex- 
aminations made at ci^ht a^c levels from 28 weeks to 33 months. 
'I'hc total coniparabic examination lime wns determined, and then the 
per cent of total time spent in \nuhng at the examiner was computed. 
Undor the uni hum and cvm trolled conditions of these cxamijia- 

tions, tbu figures must be regarded as furnisluiig u significant index 
of sociality of attention (Figure 13). 


TER glut cf 
available time 

SPEUT IN LOOKlIiC TWIN T 

AT EXAMINER 1 Vy/lfs] 



PIGURE 13 

C^OAIPARATlVi; TJMJi SJ^ENT IN REGARDING EXAMINER 
Cincmi\ records of eight age levels were anrily7.cd atul quantified to determine 
die .imoi/nt of attention to tlie examiner. One or more identical 

situations ivere compared and averages calculaied at each age where measur- 
able differences occurred. The graph shows the percentage of total time spent 
in looking at the examiner. 


1. A Hen ii on jor the Examiner 

Tlie graph shows that at only two ages (12, 15 mos.) T spent 
more time looking at the Examiner than did C. Almost invariably at 
otli cr ages C .spent at least twice as great a proportion of the available 
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btal tijne In looHng 5it the KxJimincr. This Is not to be intcrprctcrJ 
as negative behavior. It represents u disposition of attention. 

2, Attention (or Co-tmn 

Not only the Examiner receives a good share of attention, hlcr 
social regard aJso iv^inders from die sti'rrnilLis test olijcct to ]icr co- 
twin, But the reverse of this dots not hold. 7' is as spiirin^r of lnii* 
social regard for her co-twin as stic was of attention for the Examiner. 

A summary view of the extent to whicli 6^’s attention to T exceeds 
T’s attention to G may be obtained from Table 35. The table is 
based on cinema and stenographic records. A check indicates in each 
instance which twin paid the most attention to the othci'. 

3. Social Regard in the Pellet Situation 

At the age of 38 wceks^ a sequence of 46 seconds of pellet behavior 
was recorded by cinema, A chronomctiic film analysis tabula Led in 
parallel coIumns> reveals the in teres ting fact tliat T regarded the 
examiner for 1,12 seconds as opposed to 4.52 seconds for C ('Eahlc 
36). TJiis record is typical of 6’s greater social permeability. The 
table also brings out the fact that T spends more time in actually 
directing hand movement toward or manipulating the pellet (45 
seconds out of 47), whereas C directs movement towui'd or manip- 
ulates the pellet only 32 seconds out of 47, 

4. Social Aspects of Stair C Uni bin g 

A similar analysis of stair-climbing behavior (at 80 weeks) reveals 
the same characteristic differences with respect to social reference 
(Table 37). T climbs the stairs and pays no attention lo C. C 
attends to T, and spends five times as much time in looking at the 
examiner as does T (11.42 seconds versus 2,30 seconds nut of an 
available 23 seconds.) 

5. Social Reference in Performance Tests 

The difference noted in the infant examinations is detectible in the 
cinema records of performance test situations at the age of 13 years 
ns shown by the following comparative tables (Tables 38-30). At 
the last of tliese examinations it was noted that C not only smiled 
oftener; she smiled more broadly. She looked up at one of the 
Examiners, smilingly, after nearly every situation. This liehavior 
was not seen in T. 



TABLE 3 
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Social Regaro A2<d Pellet JiriiAvioR, Ar;K: 3^ Wh kks 
T Time iu ^fcomh C 


Reaches for C’s pellet 0.00 

Looks or own pejlet 
ReflclieJi for peller, it. hnnd 4.68 

Scratches at pellet S-00 

Still scratchinf^ at pellet 8.55 

Closes hand on It 9,00 

Reaches for it apain 11.42 

Doesn’t pick up thougli hand 

doses on It 12-24 

Finally succeeds in 
piclcing it up 15-36 

Regards pcKct in hand 16,00 

'J'nps pellet on table lop 17.06 

UriiigH pellet to side rail 20.24 

Starts to lift to luoulh 22.06 

Lowers toward tabic top 22.68 

Looks at her left hand 24.56 

Looks at pellet, at rt. hand 26.50 

Loses pellet in lap anil 
looks for pellet 30,81 

Looks at pellet, re-presented 31,18 

Reaches for, left hand 32.62 

Piit5 left hnnd on pellet 33.24 

Pokes at pellet 35.12 

Scratches table top 37,81 

Hand reapprnoches nellet 39.1? 

Scrapes pellet towaid self 40.68 

Draws off tJiblc top in list 41.56 

Puts hand, ivitli pellet, beliincl 

her and regards Ex. 45.50 

Looks bflck to table top 46.68 


Situation 


0.00 Reaches for pellet 

1.62 Louks nt Y^’s i>cllct 

4.30 Still repfnrdh 7'’s pel lot 
5.24 Looks nt her own pellet 
6.1Z LooRr at Expininei* 

7-12 Looks at l^xaniiiicr's haj)d 

8.06 Looks at pellet 

8.62 Looks sit her own hand 

9.30 Looks at Rxonuncr at left, until 


12.75 LooLs back nt pellet 

13.62 Looks over nt T 

15.62 Looks sit pellet 

15. 56 Reaches for pellet with rii>hl 
h and 

20.12 Places hand over pellet 
21-06 Clo,se.s hnud hut inis«!r^ pellet 

22.56 Hand over pellet again 
23.3(1 I^iints at pellet 

26.06 Fingertips to pellet 

27.62 Withdraws hand 

29.06 Kenches for pellet again 

32.00 Closes hand on pellet and picks 
up 

33.62 Opens hand and drops pellet 

36.62 KcKartls pellet or hand 

39.6& Looks at re-presented pellet 

42.00 Reaches for with left hand 

44.00 Scratches at pellet but misses 
46.50 Pokes at pellet, contacting it 
ids at 47.00 


C. Sociability 

III carhr childhood both children were iinosiiall}^ trainable and 
generally good subjects for study. Now one and now tlic other would 
develop a teasing spirit but in general C a little more frequently than 
T has been given to playful teasing. 

Their response to other children has been observed on many oc- 
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TAl^LE 37 


C OM P* A n A TI V 11 A N A I,TS1 3 

OK Stair 

CLiMDINfi BrjIAViOR, 80 WuHKS 

T 

Time tti 

Set a mis C 

Starts to climb stairs 

0.00 

Looks at Examiner. Doesn^t climb 

Both feel on slair one 

1.S6 

Looks at T 

Both het f/« Atair Pivo 

3.42 

Look.s ;>t Ex^'iniiner, nt T, at Examiner 

Botli feet on stint' tlirce 

6.36 

^\^atdi(is r 

Both tcel on stair funv 

9.00 

r.ooks at T 

hooks nl ExiiDiincr 

9.06 

'Luriis and looks Low a id camera 

CHrnlis onto crib platform 

12,56 

Still looking ;)t enmern 

Regards doll on platform 

13.00 

Looks at Exaininci* 

Moves about on plaifonn 

17.00 

Starts toward stalls 

Lies prone on plaPfoim 

18,12 

Looks ai Examiner 

IVonc, looks nt Examiner 

31.30 

Starlfi to climb stairs 

Looks at Examiner who places 



her sluing 

23.36 

Has reached second stair 


SUiintion cuds nt 23.36 


'rAELE 38 

COMIMllA'HVK AnAJA’SJS OK FKKK CONSTRUCTION WITH CUDKS, 13 YEARS 


T 

Time ipj 

SeeeffJj C 

Cubes presented 

0.00 

0.00 

Cubes presented 

Regard 8 ciilics 

0.06 

2.06 

Looks at T 



4,50 

Regards cubes; smiles 

Starts to build 

8.42 

13.87 

Smiles nt Examiner 



22.00 

vStarta to build 



35,24 

Finishes simple structure 

Finishes complex 


35.30 

Hands in Up 

structure 

40.00 

40.00 

Lnok.w at twin 

Looks at cttbcfl 

40.62 

42,00 

Looks at c«bcs 


Siuiatiun ends at 

47.56 


Dhff'ihtitlov p/ yepard 
T 

l.ooka at Exaniincr .12 sec. 

Lookfi at Co-iwin .50 

Looks nt Cubes 42,68 


C 

8.56 9CC. 
3.50 
33.42 


TABLE 3 9 

Analvsjs or Rif<;ARn during Whole Cinkma, and 13* Years 


T C 


12'^ years. No. times regards Examiner I 2 

No- times siniJes 1 6 

13* years. No. time.'? rcRards Examiner 22** 23 

No, limes smiles 9 20 

No. timca regards Co-twin 2 3 


*T looks iij> gravely for jioitnicLions. 

C looks lip and .f miles at Examiner. 
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casions. When they were 3 years, 3 months, old they were each 
brought at different times into a room where a cliild of their own age 
was playing with a doll carriage. C struggled for the possession of 
the carriage, offered the cliiid a “cup of lea'’ to distract licr, and 
haally' secured the carriage. T made no attempt lo get tiic carriage 
but Jiclped tJie child, take it down the steps and the two played co- 
operatively with the dishes. 

Their second grade teachers reported that in the play yard T 
sought out C and played with G’s friends. G was more of a leader 
and more aggressive. She was less shy and more likely to mix with 
other children than T, C was also considered not as sensitive as T. 
Neither showed any signs of jealousy and hotli were S 5 an pathetic. 
C worried particular! 3 ^ if another child did not have the necessary 
equipment for gauges. 

In tile seventh grade, their teacher reported that T and C were well 
liked by the other children who were proud of the twins. She 
thought that the class would resent it if the twins were scolded. 
Usually she observed more children around C than around T> C was 
definitely more popular with the boys» one of whom helped her with 
her grammar in which she was bcliinci the rest of the class. C sent 
him three valentines in the spring! Roys sitting near 7 ' received 
no special attention from Jier. 

T UMS more sober and depressed than C, so ihcir tcaclicr considered 
how she might rciuedy this. She called T to her and asked whether 
she had any special friend. T said that she did not have one, that 
she liked all the pup 5 Is. The teacher then suggested that she herself 
would be T’s special friend. T beamed at the idea and licr mood 
became brighter. Her classmates apparently noticed a change, for 
when they were discussing the radiance in George Washington’s 
portrait one of the pupils commented, '^JVboi the iiifius fust came 
hcr£ to sebofil // tc/as C ivho smiled more; now T smiles more/' 
Just at this time T was chosen as sprinter on the scliool team while C 
did not nm fast enough to make the team. Tliis further stimulated 
T so that on her following visit to the Clinic she was even more 
animated than G. 

A few supplementary observations bearing on social independence 
may be added. Beginning at the age of 79 weeks both twins were 
fearful of strangers and of being alone, At 79 weeks of age C was 
more disturbed than T by a strange situation but this difference may 
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have been condilioned by (fa i.solation because of an infection. On 
their clinic visits both twins cried so lustily when put in separate 
beds for their noon nap that they were allowed to rest toy:ctbcv. 
They ipiictcd in a simihir inannei when reunited. Up until school 
at:c tlu‘y could jjot be left alone even lo/>ciJ)cr, witljour bcin^^ 

very disliubed. 

When the twins were 3 veins, 3 moiulis old, their mother reported 
C to lie the brave i. 'looftlfl fiavc (/one nui in (hr detrk ivhcn T 

too aid 

At the aj^e of 3 years, 1 1 months, both children showed fear of 
tlieir kitten and both slowly overcame this fear. When they were 
ahont 12 years old C was afraid tfi stay with lier .siflc ^^ran dm other, 
dreading that slic mijtbl die, while T did jiot .share this fear. 15ut it 
must be remembered that T had formerly spent more time with her 
prandmother while C prefen ed to stay at home to mother her younger 
sister. 


D. I NTIIK-TWI N OOMINANCli: 

Whenever two nr ninj'C arc gathered togctlict, tlic problem of 
rivalry and dominance emerges. Tliis is true even of twins as alike as 
T aiul U. In this paii the similarity is so tliorouphpoinp that the equi- 
poise is almost perfectly symmetrical. Rivalry aiul dominance arc 
lost in reciprocal huitativeness and mutual .'idaptalion. DojninnJ)cc 
is subtle and inconspicnom. Itven persons well acquainted witli the 
twins arrive at their judpmeiU reflectively and not very emphatically. 
A table of jiulpmeiits as to dcMuinancc follows (Table 40). 

'r AUTX TO 


Afre of twins 
in yours 


2]^ 

jM.P. 

JUiiUidc more dominatinK*’^ 

3 

CI.U- 

"(^ is tljc njoio ng^^rossivc and the more lalka- 
trre; doniineej would not he tl)c word for 

she ii4 too quietly dictatorial in liei manner.” 

J 2/3 

Mother 

**(" (lojnhinte.s T/' 

6 

A.O. 

"If nnyiluiift C was the dominaiu twin.” 

8 

Teachci 

"t? is the leader.” 

10 

M.M. 

“If citlu-r twin takes the Icail I would he in- 
rlined to say it was C.^' 

12 

O. 

"// j.v the l^vill.” 

izy^ 

Molhor 

“7' always tvaits for f/ lo sjart.” 

13 

Il.T. 

pi'fsenis herself for iiicasorcjncnt hist.” 


Jirilvcnioru 

liy C’nmiucnf 
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Although the degree of dominance is very sliglit, it is significant 
tlinfc ail the judgments without exception point to C as die dominant 
twin. These is^ actunUy^ a great deal of “give and tJike“ between T 
and 6’. It should be noted that it is T, not C\ wJio gives the cue in 
tap dancing, and it h T who manages their coinmuiiity purse and it 
is T who is less confused about directions. Yet in spite of this it is 
C, tlic more social child; who appears to dominate her u tiler wise moic 
able twin. 

An excellent example of the personnl interaction of T and C is 
provided by n continuous record of their behavior in one of the 
observation rooms of tlie nursery when they were 3J<2 years old. 
Tile record covers a peiiod of seven minutes, and all of the vocaliza- 
tions verbal and otherwise arc included in the parallel column 
inventory (Table 41). 

Inspection of Table 41 shows tliat T is motorwisc more active. 
She moves about more and handles the ph)'^8lcal objects in the environ- 
ment to a greater extent than G. Socially, however, C dominated the 
situation. On six occasions she gave orders to her co-twin. T gave 
only one order, T complied four or five times with C^s orders, only 
once did she rebel, saying "No and turning to the ndiilt observer 
(O) seeking a way out. T was emotionally more expressive, scream- 
ingj shouting and laughing. C was relatively mure controlled. But 
thnt n fundiunenta] /edprocity prcvnjlcd is sJjovvn by i:))c ff)ct 

that T trundled C and C trundled T in the baby carriage. 

An example of the wiiy in which C manages this domination is 
pertinent, The twins at age 12 years were wailing for their father 
to take til cm home, T picked up a book of riddles and read tliom, 
TTUiklng C guess the answers. Finally C asked for her turn, took the 
book and asked T the riddles but left out a clue in each so that T had 
difficulty in answering. Another method used by C is that of passive 
rcs-istancci T was sleepy one evening and wanted to go to bed, but 
she was unwilling to go to bed alone. C did not give in and finally T 
went to sleep in her chair. Undoubtedly it is C's more passive as well 
as more social nature which makes for her more effective domination. 

E. Productive Humor 

Heferencc has been made to the greater propensity to tease ob- 
served in G. This tendency may be correlated with a greater fund of 
humor. At years, S, 8 years 10 months, and 9 years of age 7' and 
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I'AULE 41 

Free Pi-Av Situation Illustrating Inter-Twin Dominance 

Jffc: 3 J /2 ycfii's ^ Time: 2:32 ii,m.-2^39 

Carriage, table nnil chair in room. 

Twin T Twin C 

T grabbed the carriaj^e. juilleil the table towards the screen. 

Said, “Help me carry it,” T com- 
plied, 

iloth polled the table, tinned it upside down. 

One twin crawled inside it. 

7’ cried loudly. 

OOservo: '*Gct i( u/ 

'Fable \Yas iiiincct aright, 

C cried, ^'^fy bnOyf My baby!” 

T screamed. Ran to caniage, 

T sat iiiHidc the carriage. C pushed her twin in the carriage* 

T ^Dt out, C sat inside the carriage, 

T pii-shed her twin in the caniage, 
lip to 0 who stood looking out 
window. 

2' walked to the (flhlc, put the chair 
under the (able. 

you get hf/* “A'tpacx you get hi.** 

iUl I push \he dunn.” 

”P\U the carriage here. Covie on” 

T complied with (".’’s request. 

Roth pushed the table. 

C snt inside the carriage. 

T /itted C's die as it) the 
T pu.shcd her twin in the carriage, 

**Get hi iheif" 

no/* T walked around room. 

To O: "T n»ani a drink of ^ater.” 

To O'. ^7 nvimt to see out.'^ 

0 picked her up to nee out the win- 
dow. 

*‘Come on. Yon sii donen,** 

T complied, and climbed into car- 
riage. 

'TtJ« he the baby.** 

C pushed her twin in the carriage. 

While being pushed, shoutcfl, ”Gh'}. 

Girl/' to 0. 

C took T out of the caniage. 

C climbed in, got out, got back in. 

T dumped her twin out of the car- 
liagc and laughed. 

** Going bye-bye.” 

Left the room with 0. 
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G ^vc^e asked to dnuv a funny picture. At V/2 ycEirs C's picture anti 
iier explanation was definitely the more luirnorous to an adult. 1 iiis 
and dicfr subsct|ijent cirairings of hmny pictures nre dcscrihcd bj'ieily, 
as followi; (Table 42 ). Drinvin[Z> at 7 y* and 8 years arc illustrated 
in Figure 14 . 


'FAliLE *t2 

Responses to “Dkaw a Funny Picj'urjj” 

T yrrtpj V, 

Drew two boys, brisily hair, cnch Drew a hoy and a ho\ise. The boy 
iKiJditig a htiDoo/i. She .said, "Thr apiJCflied to be S)jc said, 

ha'iv /j \unnyy **Th\% buy rr iuppoicd to (Jq to school 

hut he h goitif^ hoim, 

Affc: S years 

Both cliildicn drew a child home itislcacl of 

Koing to school. (6"’s funny ijicture at 7^1 yencs 
had been laughed at while T*% had not!) 


Drew a house lipped over on one 
side. Slie said, "*The honse is almost 
failiu[/ donu'tj and the people are sfifl 
Ii*vhiff ifi it/* 


Aye: S yeaes months 


Drew a boy holding soincihing at 
length, She said, **'rhc boy 
*uiheu he goes to school doesn't hold 
his hook in his arm — holds if in 
his hand. lusiead of going to school 
he goes home" 


Age: 9 years 

Drew '^An old lad^ ac/io has long Diew “A rngn who hasn't any eyrs." 
hair and hes hair isn*t cornhed and 
she has a tane** 


'1’A1^L^: 43 


T 

Sad pifttirr 

Drew a girl crying with arms hang- 
ing dosrn at her side, ft was sad 
liccaiise ''The girl was nvalking along 
the street crying because a hoy 
threw j/o7iej at her, Ue was thrown 
ing stories in the air and one hit her 
on the hcndJ* 


C 


Drew a boy with arm's raised. It 
sad because, "The boy's lust fu's 
way," 


"Ornfiu What you Like Best/' 

Drew an apple with a stem. “I like Drew a house. ''I like to draw (ha! 
an apple best because it's sweet." the wy hrst hr muse J tike to dranv 

lines and try to make them straight/' 
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FIGURE 14 

'‘Draw a Funnv P/c-rutiii’' : Coniparative pRonucTa at V/i anij 8 Years 

Neitlicr twin shows much humor in her drawing. Any differences 
wliicli may be forinnlated are too interpretive to receive comment. 

At the age of 8 years 10 months, by way of contrast, T and C were 
also asked to draw a sad picture and tlien a picture of what they liked 
best, with the result indicated in Table 43. 

F. Phantasy 

T!\e power of producing associations and creating imagery was 
tested by means of the Kent-Rosanoff Association Test and by the 
Rorschach Test. 

The Kent-Rosanoff Association Test was given to T and C at 8, 9, 
and 10 years 10 montlis. Identical responses were given to the 100 
words as follows: at 8 years, 16 j at 9 years, 24; and at 10 years 10 
moJiths, 27. T*s responses tended to be more usual than C's as sliown 
by the comparison in Table 44. 

It was also the subjective impression of the examiner that T’s as- 
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TAMLC 4 ^ 

Twill T C 

Frequency of response at 8 9 10^“ years 8 9 10*^^ years 

Under ten 35 32 10 66 36 23 

Over one hundred 35 45 41- 20 39 36 


sociations vYcre the more obvious while C^s were more difficult to 
understand. Between the ages 9 years and 10^^ j^ears, T changed 
her response in three out of four jnstanccs; whereas C changed hers 
in only one out of four instances. However, neither twin could be 
said to show any significant deviation from tlic normal. Just as 
C's funny drawings needed her interpretation to make them funny, so 
her nssociations on this, test would be better understood if licr as- 
sociation were explained. They were unusual but they did not sug- 
gest a disturbed personality. 

Now, at the age of 13 years, T appears to make her adjustments by 
assuming a don’t-care attitude and turning to another interest, wliile 
C makes greater effort to conform. (Their mother reports that if 
anything goes wrong, C puts her Itead down while T pretends not to 
care.) Whether these differences arc a matter of circumstance or 
genuine individuality can only be a matter of specula tinii. 'V\\c more 
sclf-centcrcd interest of T is also evident in her wearing of jewelry 
which C has never displayed to a similar extent. 

When T and C were 10 years 10 months okk and a;?aln wlicn thej'' 
were 12 years old, the Rorschach Test was administered- Their 
rcs ponses were scored as given in Table 45. 

Their responses at 12 years were more similar than .at 10 years, 
10 months- Although at 12 years their responses were very sijniJar, 
characteristic differences were apparent. On each occasion C gave 
the greater number of whole responses; T the greater number of de- 
tailed responses. C^s responses were, less frequently than T’s, related 
to form; were, more frequently than T’s, related to movement. 

T's and C’s responses to the third picture of the Rorschach series 
arc typical of these differences (Tabic 46). 

The test responses at 10 years, 10 months, of age have been sub- 
jected to a blind analysis by William and Mariam Orbison, bath of 
whom have had experience with the Rorschach, They judged T to he 
the more direct, and the more easily confused j while C was judged the 
more intelligent, the narrower in her interests, the more imaginative, 
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TABLE 45 

Response to Rorsciiacei Test 





Age in year.*? 








12 



T 


C 


T 


G 

Number of responnes 

22 


19 


21 


23 

S^irni}lus selected (%) 








Whole 

4 


16 


5 


8 

Dctnil 

92 


79 


95 


87 

Detailj oidlnary 

DctEiI, rare 

4 


0 


0 


0 

0 


S 


0 


4 

Determinant (%) 








Form 

U 


21 


66 


56 

Movement 



10] 


9l 


9 ] 

Movcment-form-color 

0 0 


5 

62 

0 

^9 

4}17 

Form-movement 

oj 


47 J 


oj 


4I 

Coior-form 

4 


5 


9 


4 

Form-color 

9 


5 


0 


9 

Chiaroscuro -form 

0 


0 


9 


0 

Fonii^tliiaroscui-Q 

0 


0 


0 


4 

Chiaroscuro 

0 


0 


0 


4 

Color space 

0 


5 


5 


4 

Content 








J-Juman 

0 


16 


5 


9 

Human detail 

4 


0 


0 


0 

Animal 

41 


57 


24 


26 

Animal detail 

0 


0 


5 


9 

Objects 

32 


0 


5 


4 

Others 

13 


26 


60 

, 

52 

Miscellaneous 








Per cent of F + 

56-61 


61-82 

78-81 

38-73 

Movement: Color 

0:2 


2:2 

3i2 

3:2 

Per cent popular response 

4 


IS 


9 


17 

Per cent space responses 

4 


0 


0 


0 


table 46 






Responses to Picture 3 

OF THE Rorschach Series 


T 




C 


“Middle of a red butterfly.” 


“Two 

birris 

trvinc 

to get 

a bug, 

“Two sides black, looks as 

though 

fookiiig at each other.” 


branch of a tree.” 







(Ti[rns it sideways). “Do^ with a 







lon/^ rail.’* 









Age: 

t2 yean 




ibbou in 

“Lions” (upper side). 

“Two birds 

and there's a \ 

^'Thing of cotton'^ (lower 

center.) 

the 

mid die. 

Jlofh want it. 

Perfting 

“SIcelctona” (figures). 

hniuhs into a tirb.” 
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the more interested in pcoiile, the more persevcnitivc, the better 
adjusted, the more concerned about separation from her co'lwin, the 
more mood 3 ^, and the more dominant twin. 

G. Selp Estimates of Personality Traits 

^Vhen the twins were 9^/2 years old they were deemed to linve 
sufficient insigiit to use a self appraisul rating scale, d'hey were given 
RogciV Tf^st of Personality /Idjiistmenlj in wltich the subject rates 
herself on a scale of from one to ten as being like or unlike, and as 
desiring to be like or unlike, a certain standard. The rcsiills of this 
test follow. 

T was more conservative in her responses and tended to rate her 
ideal nearer to herself. She made an average diftcrciicc of 1,5 points. 

C was more extravagant in this respect and she slinwcd an average 
discrepancy of 3.00 points. In general their replies were highly similar; 
both scored low on personal inferiority and average on family ad- 
justment; C ivns average on social adjiistmcntf T was low; C vv^^is 
higher than 7' on daydreaming score (T-ablc 47) , 

TABLE t-7 

r ' c, ^ 

7.3 low 
11 average 
8 average 
U liigh 

Differences in responses to the specific questions reveal personality 
differences highly consistent with the sum total of the examples of 
personality manifestations, T wants lobe a (a) teacher, (b) store- 
keeper, (c) nurse. C wants to be a {a) teacher, (b) princess, (r) 
singer. 

These probably represent true differences. It is significant that 
each wants primarily to be a teacher. Their second clioice illustrates 
7”s practical natirre and C*s miagiiiative tendencies. The third clir^ice 
emphasizes differences which are actually realized. T stayed witli 
her grandmother when she was ill; C has more talent in singing and 
whistling. 

The only member of her family whom T would take witli her to a 
desert island is her little sister, Marie; while C chooses only T. 
Another question relating to friends shows that 7 " wants a few good 
friends, while C wants many; also T considers that she has a few 


Fcrsuiinl adjustment 6 low 

Social maladiustment 7 low 

Faiaify malaiijustmcnc 7,5 aver.igc 

Daydreaming 5 average 
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good friends, but iJIccs best to pliiy with fi ciwd. C considers tluit 
she hns many fi lends, but likes best to pUiy with one or two others. 

Anoilier answer wdueb may be significant is tliat T thinks one has 
the most fun in life when a young child; while G tliiidcs there is most 
fun between 9 and 12 years. Was T Iiappicr when she was younger 
than she is now? It is true that she was formerly more exuberant 
than C, wliile now slic frequently seems a little depressed. 

C rates lieisclf higher on prettiness than T rates herself. G really 
is prettier and probably 1ms heard others comment. G also rates 
liersell higher on the question of brightness than T. C also indicates 
grealcr aspirations to brightness than T. Is this an evidence of T\s 
“(lordt care^’ attitude? Jlotli twins think that their father’s approbation 
would be won first by good school marks, C thinks her mother would 
be intliienccd most by prettincss. T thinks her mother would, like her 
falher, lie ijifluenccd most hy good marks. 

The only other difference in the test was with respect to daj^- 
dreaming. T rated herself average; G rated herself high. We have 
already noted that G wished to be a princess, as her second clioicc. 
These replies are consistent with our impressions of the two cliildrcm 

Their attitude toward hoys is shown by the following ^ T rejects 
the notion that hoys like her; C docs not accept or reject the notion,^ 
T would not like to be a boy; G is indifferent. T rejects the notion 
that she Irs lots of hoy friends; C does not reject or accept the notion, 
Hotli children definitely do not wish to have hoy friends. Uoth 
children think that girls like thorn better than boys. 

The fact that In general C was more extreme in her estimates than 
T makes tl]c above differences with respect to nttitncles about boys 
significant. C evidently has a more positive attraction for the op- 
posite sex than T. I'hat this is true is borne out by the fact that C 
no^v has a boy friend, while T who has had the same opportunities to 
develop boy friendships has not done so. 



VII. COMPARATIVE CPIARACTERIZATION 

A concise comparative characterization of the twins will bring 
into focus the differences which it is our chief task to interpret jji the 
concludi/ig chapter. Such condensed characterization will inevitably 
tend to exaggerate the magnitiide and extent of the differences, The 
reader must again be reminded that tlie differences which have been 
established by long and zealous inquiry finally prove to be so slight 
that they would be set down as similarities if they were encountered in 
a study of iinselcctcd cJiildren or even of ordinary siblings. But T 
and G arc cxtiaordinary siblings, indeed, and the very completeness 
of their identities imparts added significance to any stable difference, 
however slight, which can be firmly validated, 

A. PrivsicAL Char ACT EiusTics 

Almost indistinguishtible in cTppcarance, both in countenance and 
physique, T was slightly taller at every age except at 3 years and at 
years, when C measured taller. In body conformation C is 
stockier by measurement if not pe^ceptiblJ^ Throughout the first 
nine years, except on three occasions, C also weighed more than T, 
Tliei'caftcr T became and remained heavier. At birth the weight 
difference was only 3 ounces (Twin T, 5 pounds 6 ounces ; Twin C, 5 
pounds 3 ounces). 

The prepubertal crossing of the wciglit curves is undoubtedly cor- 
related with a small b\it consistent degree of relative acceleration in 
T, evidenced in the fact that the first tooth came first in T ; her 
permanent teeth likewise erupted earlier; aiid menarcl^e arrived sooner. 
If speed is ail advantage, the teinpu was in her favor; but the two 
melodies remained the same: the aider of dentition (which is the 
equivalent of luatu rational melody) for the first 12 permanent teeth 
was apparently identical ! 

Witli respect to the skin and its appendages, the similarities of 
T and C are so thoroughgoing tliat no significant difference could 
be discovered. Eye color, hair color, hair structure (based on 
microscopic determination of diameters, cuticle, medulla, and dis- 
position of pigment), palm and finger prints, all show a truly remark- 
able degree of likeness. 

In visual functions, however, T is somewhat superior. Her 
focussing is slightly more accurate, her fusion better, her oculomotor 
abduction and adduction better. In hearing, the twins are virtually 
equal, with only a slight normal loss in each car. 
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The health histories of the twins are very similar. They usually 
shared all illnesses, such as upper respiratory infection, measles, cluclccn 
pox, colds, Influenza. One attack of otitis media and pyelitis was con- 
fined to C. Ilypertrophicd tonsils, followed by tonsillectomy were 
confined to T. In general, T has shown greater susceptibility to 
upper respiratory infection and slower convalescence after infection. 
Blit even under the stress of a grave illness in infancy, they weighed 
alike to a gram, on two occa{?5ons. During the two weeks* period of 
their liospitalization their woigJit curves rose and fell and interwove 
with such close correspondence tliat they actually crossed at five points. 
This testified to substantial substratum of somatic identity. 

B. Motor Behavior 

Both in the execution of patterned movement and in general motor 
dcmcanor there is a consistent difference mostly in favor of Twin T. 
Tills difference is dctectible by acute observation and minute 
time-space measurements. T has been posturally more alert since 
infancy. 

Twin T was born a half hour after Twin C and i mined lately 
after birth she was, by the hospital record, ^'very actlvc.^^ As a baby 
her bodily activity was sliglitly more advanced and more tonic. In 
tap dancing she moves more vigorously and terminates her terp- 
sjch or can pattern with more finish and completeness. ISdoturvvisc she 
tends to be more tense as well as alert and more prone to ^^lervoiis" 
overflow. Her manoeuvres in inanipulation in infancy were faster; 
her pick-up prompter, She still is quicker on the trigger and leaves 
C behind in a 50-yard dash. She also places pellets in tlic bottle 
with more dispatch. 

The pellet test makes denrands upon motor drive and speed. In 
general, however, C is superior to T in fine motor coordiiuition. Slic 
shows more interest and skill in precise manual tasks. She manages 
a pair of small forceps with more delicacy; she liolds pencil and 
pen belter; she is more adept at crochet work. 

C IS unquestionably more relaxed, more bidextrous, and more 
given to symmetry of poise and attitude. T displays a more pro- 
nounced functional asymmetry: she cocks her head to tlic left when 
she writes, she lilts her paper and she slants her letters. C confronts 
her paper more squarely, holds lier Iwad straight, and writes more 
nearly vertically. She shows Ic.'^s emphatic unilatcrality in Jumds 
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and feet. uni laterality is better defined and, ontogcnetically, was 
established earlier. These motor disparities arc perhaps the most 
objective and pervasive which our study has revealed, Tlicy have 
developincntal as well as dynamic significjmcc. 

C. Adaptive Behavior 

No marked difference is discernible in rate of menial development 
as reflected by the -DQ’s and /Q’s assigned at 22 advancing ages. T 
has a slight edge on C in intellectual abilities, when comparisons are 
made on the basis of speed of performance, concentratedness of at- 
tention to focal stimuli in problem situations, interest in tilings versus 
persons, repeating digits b.’^cku^^r(l, ball-and-field tracings, scholastic 
achievement, reading of single words, intentness, and drive in con- 
structive tests. 

But both in the aggregate and individually these differences, 
though consiatciiL, are slight. They arc partly offset by equally con- 
sistent superiorities on the part of Cj when comparison is made on 
the basis of pencil tracings of simple paths, supplying detail and 
elaboration in drawings of a man, of a house, and of the incomplete 
man; in utilization of colors; interest in persons versus tilings; digit 
recall; recall of reading memories. 

There is also a distinguishable difference in the style or dcpWfiierit 
of adaptive attention, whether in prohlem-solving situ fit ions or in 
spontaneous constructive activity. attcntional fixations arc more 
discrete, 6''s more far flung; 7"s transitions arc more clear cut, Cs 
more confluent. All told the difference in “style” of mentation seems 
greater and also more significant than the difference in fundamental 
calibre. 


D. Language Behavior 

As a bab3' C was more vocal, As a cliild she is more articulate, at 
least more talkative. This appears to he a valid distinction, for it 
has been consistently inainiaincd from the age of 16 weeks to date. 
Even after 7' had had tiie benefit of an intensive course of vocubiihiiy 
training (84 weeks to 89 weeks), the utlcranccs of C were greater 
in amount, volume, and vigor. In pronunciation, however, T is 
slightly better than C, and her vocabulary is slightly larger. But C 
takes the lead both in writing letters and in starting off conversations, 
Slie is more communicative. On occasion J' has talked more because 
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she had more ciucstions to ask. In laiif^uaKc coinprchciision the 
twins arc highly similar. 

The ascertainable differences in overt lanpnaKC behavior are 
bound up with dififercnccs in social behavior which will he presently 
summarized. 

E. Personal-Social Behavior 

In adaptivity 7’ is slightly superior to In sociability the tables 
are reversed. C is even more consistently superior. As an infant she 
displayed more social interest in her co-twin than the cn-twin (T) 
displa)'cd in her (C). Almost invetcratcly C paid more nttention to 
the adult examiner than did T, As a cliild C has slunvn somewhat 
more interest in her playmates and also in a baby sister, eight and 
a hall years younger. C now shows a bit more interest in the op- 
posite sex. She has been somewhat moi'c popular with lier sr.liool- 
mates, both bo 5 's anti girls j she is less sensitive than is T as to what 
they may do or think. G is relatively less aggressive in social situa- 
tions, less inhibited, more expressive j also more given to teasing. T 
spends more time in reading and probably less time in socialized or 
personalized phantasy. 

In imagining the future, T wishes to be a teacher. So docs C. 
That is first choice. But on second and third choices their ways 
part; T wishes to be a storekeeper or nurse; Gj princess or singer. 
Tlicse choices arc clmractcristic of observed differences in personality 
manifestations. 

Some minor differences and preferences may be considered rela- 
tively adventitious, Not so the difference in liierarchy wliicli has 
been present since infanejr. Even in a single pair of twins tlic 
sociological principle of hiernrchy comes to expression, C has^ been 
the dominant twin throughout most of their career, But the duini- 
nan.ee has been slight; and bccoincs apparent only after a long 
range review of the data. The f?ict that the dominance has heen 
so slight testifies to a high degree of counterpoise and identity in the 
twins even in the complicated sphere of personal-social behavior, 

So numerous are the similarities of behavior pattern whenever 
cross-section comparisons are made so numerous are the correspon- 
dences when these cross-sections arc viewed in tlicir genetic se- 
ciuence, that we can read new ineanlng into Shakespeare’s metaphor : 

apple cleft in two is not more twin than theHC t^vo 
creatures." 
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Like tlie apple, T and C were born of a single seed. And tliis fact 
must be the point of departure for any biogenetic interpretation of 
their manifold likenesses, — and possibly even their differences. 

F. Co-twin Control as a Comparative Method 

Before proceed jjig to the task of interpretation, a further ivurd is 
in order concerning the value and validity of co-twin control as a 
comparative method. A brief statement of the philosophy of the 
method may serve to define the cogency of any conclusions which 
may be drawn. 

"'J description of one huHvidual zvilhout reference to others tnay 
be a piece of literature, a biography, or a novel. But science, No!'^ 
So says M. Meyer. We escape this stricture because we have -under- 
taken to describe one individual with reference to another, — T in 
terms of C. We might even claim an extra measure of science in 
this approach, because we have used for our control a standard of 
measurement which is at once quantitative and organ ismic. Statis>- 
tical norms and devices can never be organismic because they are 
citJicr Jjctcrogcncously unsclcctcd or homogeneously selective and 
must therefore remain analytic and parthal in application. But a 
CO- twin control is by definition highly identical witi\ the individual 
under investigation. He is in a sense the svim of a statistically 
numerous multitude of forces. He is an embodied quantity who with 
respect to any distinguisliable trait is more or Jess tlian the investi- 
gated individual. 

A control co-twin is a synthetic standard of comparison vvitli a 
highly equivalent prenatal and postnatal life career, except for 
divergences winch are experimentally created or naturalistically ob- 
served. When one contemplates the almost infinite number of vari- 
ables which enter into the shaping of any life career, it must be 
granted that an ''identical' co-twin who brings these variables into 
finite and manageable range is indeed an extraordinarily powerful 
statistic in his own integral person. His individuality Is unique, 
but by definition it is almost a replica of the individuality whicli is 
being assayed. The patterns of twin and co-twin do not exactly 
superimpose. But by matching we measure. We expose areas and 
directions of discrepancy. The alinost complete identity of tlie datum 
and the measuring device gives augmented biometric significance 
to all discrepancies which can be defined and accounted for. 
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TIi€ method of co-twin control has its limitations. A twin is not 
fin i'lbsohite unit of mc.7snrcnieJJt ; and \vc must start all oA^er a^ain 
with tiie next pair ol twins. In this sense, twins arc lUKalibratcd and 
fall outside the calculus of classic mensuration. lUit wlicn one re- 
flects that even Physics wuth its heaiitificl matlicmatical precisions is 
never on absolutely absolute ground, we may accord a certain prag- 
matic value to a metliod which applies a norm tiiat equals in com- 
plexity the phenomenn to which the norm is applied. 

Tlie method of co-twin control tlierefore is suitable for the clari- 
fication of biological data. In the end wc come to a better under- 
slaiuling not only of one individual but of two, for one twin recip- 
rocally elucidates the other. When the com pur (sons arc made suc- 
cessively over a long ontogenetic range, thijs comparative method also 
illumines the processes of giOAvth, Differences and correspondences 
in timing establish points to rccicon by. And even thougli the method 
is fine of dead reclconing and lacks the elegance of cl.assic science, it 
may bring a. mariner shrouded in shifting fogs to the vicinity of a 
port! 



VIIL BIOGENFllC INTERPRETAa'ION 


In the almost parallel life careers of T and C, documented hy 
systematic observations, experiments, measurements, and cinephoto 
graphs \vc have before us an unusually rich army of data for etjo- 
logical aim lysis. Difficult questions of origin and genesis arise. 
Wlicricc came the multi-fnrious likenesses? Ho^v were they achieved? 
Why have they been so stable and synchronous? Whence the differ- 
ences? Why have they been stable, too? Where and how were they 
established? And if these questions do not suffice we ma,y speculate 
whether the likenesses and differences will project themselves into 
adult years. T and C arc already prcndults. Was their adolescence 
prefigured in their infancy? 

For tile purposes of discussion Ave shall assume that t)ic similarities 
and the disparities just summarized are valid. Tlicy arc supported 
by objective evidence and by the concurrent clinical judgment of 
several observers who have worked hoth with tiic data and the 
twins. In a small number of instances the records of a single session 
of observation apparently contradict the comparisons we have arrived 
al. For example, on occasion Twin C was reported to have been 
more active than Tj or less talkative; once or twice C even seemed 
less sociable. These scattered exceptions liavc in fact helped to prove 
the rule. In nearly every instance there AA^crc qualify) Jig circum- 
stances, or the traits in question were not fully in ontogenetic phase. 
Preliminary consideration should be given to thts question of onto- 
genetic timing — the tempo of the life cycle. 

A. ONTOGnNFiTTC TlMlKG 

If the twins were perfectly identical with respect to both instrinsic 
and extrinsic growth factors, we should always find them completely 
in phase. Nevertheless it is possible that even witli highly similar 
twins there is some reciprocal fluctuation in Ll\e expression of certain 
behavior traits during a month, a day, or even an liour. This would 
throw their two behavior pictures slightly out of alignment and intro- 
duce daslics of paradox. Fluctuations in mood swing arc not always 
in perfect pliase in twins and that also ivoulcl introduce tran.sient 
discrepancies, contrary to general Lrend. Siicli ternporaiy divei'gcnccs 
are confusing only for brief periods, if the rate of ontogenesis is 
essentially the same. Over the long reach of 14 years tlic behavior 
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patterns of T and C were revealed in true perspective; and dis- 
played a durable characteristicncss. 

We have noted a small but consistent decree of relative motor ac- 
celcratfon m T, This conferred a sligJitly greater inaturjtj' on 7' 
wliich could impress itself on the behavior picture in a manner to 
exaggerate her superiority over her co-twin. The twins /night actu- 
ally be more identical than they seemed, because a difference in 
maturity phase alters the manifestation of certain traits. Assume that 
a given trait "'X'* changes in frequency or intensity with age. Let the 
trait be represented diagrammatically (Figure 15) by the develop- 



FIGURE 15 


D/rtCRAMMATJC Rl/PSeSllNTATlOW OF THE EFFECT OF A Hri’OTflllTJCAr MATURirT 
Discrepancy on the Frequency of Trait A' 


mental curves T and C- If T is more mature tlian G, the curves 
are never in full phase. There will be a. period between Ages and 
when Trait X will be more marked (or more deficient) in 7’ than 
Cj nltliougli essentially they may possess the trait to the same degree, 
[f T possesses the trait to a definitely greater degree, certain fic- 
titious inconsistencies might appear at certain age sectors, due to 
phase discrepancies in the growth curves. Wlietlier every physical 
and functional character of the organism carries in its structural 
basis its own timing mechanism is not known. Time genes liavc been 
posited as the determiners of time relationships during the period of 
embryogenesis. 

Whatever the mechanism, these time regulators were to a remark- 
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able degree alike in T and C. As embryos the twins were simul- 
taneously derived from a single zygote^ wliich divided with such 
extreme precision that the basic determiners of temporal scliedulc were 
apportioned so evenly in t)ic form of gene effects that the twins have 
followed almost identical time tables, postnatally and doubtless also 
prena tally. 

Tlie acceleration of T has been so slight and so restricted as to 
have little perceptible effect. To be sure lier menarche came six 
weeks earlier. This is a palpable portion of time; but it is less than 
one per cent of all t]\e weeks which transpired after conception. 
Mathcinatically speaking, this means a high degree of correspondence 
in two such highly intricate S 5 \s terns as the sexual cycle. 

The slight degree of precocity in postural behavior noted in in- 
fancy made Infant T seem more active, more rangy, more sure on 
licr feet; but this was only for brief periods. C was never really 
outdistanced because she was 011 I 5 " a short lap behind and was being 
pushed forward by almost the same rate of maturing. In the 
field of fine motor coordination a diffciencc was scarcely noticeahlc. 
At 40 weeks of age, for c.xample, botli raked at tl)c pellet. At 42 
weeks raking was replaced by poking, Hotli twins placed the ex- 
tended imiex precisely on the pellet; both twins flexed the index 
liulependcntly ; both twins suppressed thumb ojiposition at this j) ar- 
ticular age. Such exquisite chronological correspondence in a very 
transient pattern of neuroma tor iiuinatunty bespeaks a fund amenta I 
parity in the vast complex of timing factors whicl\ govern ontogenesis. 
Never thele!:'s, we believe that the very rarity of complete symmetjy 
in all living structures resulted in the case of 7' and C in a slight 
inequality in the germinal allocation of growth determiners. Oiito- 
gcnetically this inequality now shows itself in a modicum of relative 
acceleration in infancy and adolescence. It may well assert itself 
again in seiiescencc — ^l>ut only in slight degree, for tlic inequalitj' is 
biomctrically almost infinitesimal. 

B. PriVSfOLOGICAL TEXtPO 

For convenience we draw a tlistinction between pli 3 ',siologlcal or 
dynamic tempo and ontogenetic or developmental timing. Funda- 
mentally the two are controlled by a common biochemistry, for 
ontogenesis is simply the most complicated of all pliysiological 
processes; it is the pbysiologj^ of development. 
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The most rcfidily mcas-urjiblc mfuiifestation of iiljysiologic time in 
the narrower sense is speed of moveinenc, Uiat is the capacity to 
mobilize, to release, and to sliift quantnins of fivaihiblc energy. It 
takes time became it depends on body chemistry. It talcca G more 
time than T; and thereby hangs a very fuiulumcntal difference. 

What is the source of this difference? Ic probably is not motive 
in the ordinary sense, a desire to excel, or a reaction to inferiority, 
for it was displayed by T in early infancy. It is iinmistakalilv writ- 
ten into the time iccovds of tlic cinema. It persists to this day in 
nets of motor' execution » whet her legs, feet, hands, fingers, or eyes. 
T is more liiglily geared. She was mure lively ns a neonate. She 
probably was move lively as a fetus. Possibly the same chcmico- 
morpho genetic cvciits winch made her the accelerated twin made 
her also the speedier one. Kut this slightly greater patrimony has 
not borne interest T has accumulated no greater gain Invause of 
her head start, fur C has her own speed regulators; and they are 
after all veiy much like 2’^s. 

It may be suggested that C has a slightly (tifferciu ciutucrinc con^ 
stitution^ which relatively speaking retards her motabolisin and tluis 
slows down her reactions. But this would be a coirclated vntlicr 
than a primary causative factor. Moreover, mctaholisni is too broad 
a blatiket’terin to he very useful in the comiuirison of two individuals 
who arc as similar as the proverbial two peas in the selfsame pod. 
Metabolisms arc varied; they differ specifically for different tissues 
and organs; they are in a sense as distinctive as arc patterns of 
behavior, 

AVhilc the cliemlcal reactions whicli underlie voluntary movciDcnt 
are apparently more rapid or intense in Twin there are other 
spheres of body chemistry in winch Twin C is "faster.*’ Usually 
she vccovavs more rapidly tlinn her co^twin from the effects of h 
sirtndtaneoiis and presumably cijually severe infection, at least in 
the upper respiratory tract. This denotes a ditference in immuno- 
logical mechanisms which arc of course chemical. Twin C is less 
sensitized than to certain toxins. The humoral and homeostatic 
differences, however, cannot be considered greut- The twins ItcIvc 
had very similar health and morbidity histories. Indeed, the most 
dramatic dcmoustraiion of their likeness in chemical constitution was 
their well nigh identical response to the tin cat of an almost Ictlial 
toxemia. 
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In search for ^'caus^r^ explanation, one might attribute ti^e 
greater motor in ten si and vividness of Tivin 7" to a stronger drive. 
Hut from t/ic standpoint of an ctiologicaJ chcmistiy, tiie tenn drive 
is sterile. Drive, so called, is if anything a consequence rather than 
a source of greater speed and intensity. It depends on a u toca teal ys is. 
The concept of tonicity is perhaps more ii laminating. T has con- 
sistently shown greater tonicity tlmn lier co-trvin. This points to 
an intrinsic difference in neurological constitution. Muscle tone has 
its primary source in the ccjUral nervous s)\stcm. It consists of pro- 
prioceptive reflexes whose early development tiaccs back to the fetal 
period. In tlie absence of any illness, injury, or nutritional factor 
it Fccnas logical to ascribe the greater speed and energy of motor 
behavior to neiiromotor constitution. 

Her greater efficiency in executing complete and coordinated 
movements (in dancing and to some extent in writing) may be re- 
inforced by cultural factors. She is more se/isitive to praise and 
blame] she has more zeal to succeed. Bui here again more primitive 
constitutional factors count, among tliem llie important factor of 
functional iisyinrnctry. 

The motor organization of T shows a jnorc pronounced mi i lateral- 
ity: She is more decisively right handed. This hitcrality was acquired 
througli organic maturation, and is in no sense a product of culture. 
It makes a better machine for the initiation and control of voluntary 
movement, than the more neutral motor cquiUlirium of C, The 
motor organization of C is both more syniiuetric arul less tonic. By 
this reasoning tlic more quiet poise and easier attitudes of C are not 
a product of acculturation. But her motor characteristics arc not 
without cultural consequences. 

We soon reach a point in our analysis where postural sets and 
motor skills lake on psychic as well as mechanical meanings. For 
example we were impressed with the fact tliat C at tlie age of si,x 
years was more executive and deft in her very maternal doll play 
than was T. In motor sldll T is generally superior; and at six 
years she was more adept in tying a bow knot. But significantly 
enough she was more awkrvard In her handling and fondling {)f a 
doll. An emotional difference entered into this discrepancy. 

In matters of neatness and tidiness we again liavc to j'ecknn with 
a mixture of cultural and native motor determinants. C is “by 
nature*’ somewhat less lidy. 7’*s inter csl in form leads her to uuJie 
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tidiness in the disposal and nianipulation. of materiiils even wlica 
social compunctions do not operate. The phrase "by naiiirc'' partly 
begs the question. But it also suggests that C*s motor disposition, 
combined with her slightly more relaxed emotional and more lacka- 
daisical motor attitudes, nia?ccs her naturally more tolerant of 
disorder. 

It is well to insist that maturation and acculturation do not func- 
tion in separate compartments. Nor do motor and personal-social 
traits organize either separately or by way of mere supplementation. 
They interact, possibly even interfuse; but never independently of 
the original gene effects. With respect to the very fundamental 
character of physiological timing, as expressed in speed, decision, 
and tonicity of movement, T was endowed (through the gene effects) 
witli slightly superior potentiality. 

C. Attention A L Mauitudes 

Farther differences and similarities in our twins may be considered 
in terms of attentional characteristics. The concept of attention 
needs no redefinition here. We shall use the word in a hroad psycho- 
biological sense as equivalent to tlie selective orientations \vlicrcb3^ 
the organism adapts to environmental situations. Do T and C differ 
in any fundamental way in these selective, orientational trends? 
Habitude includes all deep seated dispositions whether native or 
acquired. 

To some extent we have already answered our question; hccfiiise 
attentional characteristics are inseparably bound up with motor de- 
meanors and postural set. If motorwisc, T is more tonic, more rest- 
less, more active, more abrupt in bodily and mimetic movements, 
it is possible that the movements of her mind, which are called 
attention, share some of these qualities. By motor tokens, C is more 
tranquil, more composed, more equable, less flurried. If we could 
see the hidden patterns of her attention we might find it partaking 
of similar qualities. Compare the twins sitting side by side, while 
each is writing a letter with pen and ink, to Mrs. H. Twin T 
adjusts her hair repeatedly, inspects her pen repeatedly, blots l^er 
writing perhaps twice as often as C. She blots it with a tattoo daub. 
C blots smoothly with a soft, horizontal rub. These arc motor 
idioms; they doubtless also reflect attentional and affective idioms. 
Tile typical emotional coloring of Cs mental processes appears to 
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be softer nn(] wurmcr tlj.'in th.7t nf T , — more often suffused with 
personal and social reference. As infant, preschool child, and school 
child C has shown a greater interest in persons. She lias been move 
of a home bod,T. 'T has sliown a little moj'e tendency to go beyond 
home bounds. This difference, slight in degree but pervasive and 
persistent over the years, denotes a genuine distinction in oriental 
trends , — n difference in attcntional habitude. 

As a corollary of this we may say that C is on the whole more 
conservative than T. T lends to over-react whereas C has more 
emotional and intellectual poise. C is steadier. In a complex situa- 
tion she does not react as quickly as T ; slic is slower witted (to a 
slight degree), but more likely to be right in llic end. A^oocl swings 
arc wider and more frequent in T than C. In the Kent-Rosanoff 
test T*s responses were more usual; (7*s more unusual; but on the 
Rorschach test, T gave more dctfiilcd responses; C gave whole re- 
sponses. 71ie latter difference is consisteiit with greater conservatism. 

Differences in attcntional habitude arc revealed both in impersonal 
problem-solving situations and in social situations (Table 48). If 


'TABLE +8 

A TTJ- N TJON AL C J J A R A CTjm ISTJ CS 


r 

C 

Prompt initial pick up 

More deliberate initial pick up 

Inicnse (ixation 

More relaxed fixatioit 

Sharp focali'/aticm 

More diffuse focali'/alioii 

Decisive 

RoviiiK 

Discrete 

Coiiduent 

Delimited 

More sensitive to context and inargiuh 

Selective fur details 

Mine coriiprchcrisivo and extermive 

More varied adaptive exploitation 

More ifiinf^inatis'c personal-social 

Speciiically alert 

ehiboratifjtt 

Le.s.'i initi.'Uive in social situations 

More i;c»eial) 3 ' alert 

More iniiiatJi^e iu .social .siliiations 


\ve list the observed differences in parallel columns we note that the 
ell a rac tens lies peculiar to each twin arc naturally correhited. They 
seem to *‘liang togetlier” and they “hold up” under many circuEii- 
stances. They may he construed as symptoms of a sliglil but genuine 
disparity in otherwise almost identical psycliic constitutions. 

The forcgoirig differences do not always coluc Dj clear cut expres- 
sion but they are not subject to fortuiLous circumstance, or to whim- 
sical chance. Iji her thinking, play, and phantasy C lends to stay 
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nCJircr to liome basc> that is to a point of origin ; and she tends move 
strongly to come back to her moorings. Generally speaking her 
mental transitions are more coriflucnt, less disjunctive. Tliis differ- 
ence, however, small in inagn i tilde, represents a distinctinn in 
modality of attention, — a difference in attenrional habitucle. 

Certain dynamic differences in tlie twins arc so deep seated that 
they come into view, whatever category may be applied, wliethcr 
motor, pliysiologjcal, or attentional If we used still other categories 
such as “temperament/* "extroversion,” “integr^itmn,” “life-space,” 
etc., liic same differences would ?igain declare themselves* This fact 
betrays the ftnidity of present day psychological concepts, but it also 
suggests tile unity of underlying personality, and the validity of the 
iiidividuid <)iffcrc 7 iccs wliicli arc under tliscupsiun. 

D. pEWSON/tLlTY 

Among all available concepts, that of personality is omnipotent. 
It is not mdispensible, because ^yo could subsume «!! of our observa- 
tions under the three categotics which have already hecri presented. 
By personality vve mean the pervasive supci pattern which expresses 
I he integrity nnd the characteristic hchavioval indivichialiiy of the 
organism. Or in AlipoiTs formiiintioii, '^Persoiiality the dynamic 
orgnnizntwn within the individual of those ps3Tlio-pli3'sical S3^s terns 
tliat dceenninc Ids unutvic adjustments to liis environment.” 

Fortunately \vc hnve limited ourselves to a comparison of Twins 
T and and fortunately they arc much alike. Otherwise we could 
liardly venture into the intricate tcrrainc known as personality ! 
Even so, there are m T and C considerable arca^ of phantasy am! 
emotional life which we have been unable to explore. We shall not 
attempt to state in whnt wa^'’ T and C as individuals are unique 
when compared witli the rest of luimanity, but by narrowing our 
trail, \vc are able to identify a few stable differentiae wluch are 
unique for T when she is compared with 0 , Tiuu siiniliir differ- 
entiac m 3^ct greater degree obtain throughout the whole human 
family can scarcely be doubted. 

T is unique by virtue of certain characteristics in ontogenetic 
timing, pli 3^510 logical tempo and attention a I Iiabitudes, — which char- 
acteristics are combined or organized into a distinctive indivuliiality^ 
Similar, and yQt subtly unlike characteristics, combine in C to make 
another distinctive individuality, — a pervasive super-partcrn. 
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It IS significant that the uniqueness ol T could he explored and 
establislTcd only hy 53'stcinatic compansans and by frenetic studies. 
It tile twins in their parallel careers had shown ccntracUctory and 
paradoxical charnel eristics frcqucntl)^ rather tJjan occasionally# we 
shotiid not novv be able to alRrm liuit personality is unique 
when compavcfl with C*s. During the first 3- car of lite we wcie not 
clear whether certain observed diftcrcnccs in hebavior should he set 
clown as mere ilillerencca in abilities or slioultl he construed in terms 
of jieisoriality or temperament. 

Making due allowance for dilTfercnccs in maturation entirely due 
to ontogenetic timing facLorvS> we fmd differences in modes or slides 
of behavior as well as in sheer competences, Such modes or styles 
probably inhere in person alit3^ Tlicy are sy nipLoms of pci'sonality 
make-up. 

A divergcMice in “style” showed itself most transparently^ in the 
field of drawing. This does not mean that the divergence was in 
any way peculiar Lo drawing. DraAving is a cultural activity higiily 
subject to the leveling influence of imilntion and doubly so in tAvins 
because twinship is a little cultural eddy in the main stream of 
culture; and all forces conspire to make tlie drawing behavior of 
one-egg twins alike. 

In spite of this conspiracy, T has displayed a consistent tendency 
toward “straight lined ness” and C an equally consistent tendency 
toward curved ness. Typical of these divergent trends arc the fol- 
loAving differences rogisLered in their drawings: 

T tends to make a solid circle button, 

C tendfi lo make an open circle button. 

Tf straight mouth. 

L’j a curved mouth. 

T attaches a si might string to her balloon. 

C attaches a curving string Lo her halloou. 

T hangs oblique curtains in her house. 

C hangs flounced curtains in her house. 

T attaches n straight pull cord to her curtain. 

C attaches a curved pull cord to her curt. i in. 

T'ft chimney emits strc.iming smoke. 
chiJTiney emits curling smoke. 

T's deviatioii-s in a tracctl pathway are angular. 

C's de\u.7tionH in n traced pailnvny are ciirvetl. 
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In posture, gait and dancing similar contrastive tendencies in angn- 
hirity and curved ness display themselves. 

Here are st3dc differences which \ve have ciiptnrcd, simjdy be- 
cause the drawings of clifldrcn so fiiirlifully reveal tljeir inner urges 
and constitution- If we had similar objective records in more elusive 
fields of behavior, we sliould probably find the same kind of differ- 
entiations. It wntdd lie espccialJ}' instrucLirc if comparnblc regis- 
tianioiis of emotional habitudes were available.'*^ 


*VVe catcJ* a gliinpfic of the actual iLy of siicli rtgislrutions in written 
composition as well as in spoiuaneous speech. After the present niunuscrijil 
had gone to press^ Twins T and C siinii Italic on sly grailnatcd fiom Ciiammar 
School. A few days aflcj graduation we gave them lids commission: 
“I^irasp *ii! ri/r a siory for tis — ahoitf auythhtg yuu ^frosc.'" 'I'hc twins im- 
Tiiodintfciv Wrote their stories, entiicly iiidepcndeiilly, without any inter- 
coiiinuitHcafcion. The stories follow. Let tlic reader decide who wrote 
Stniy //; who iviote Story li! 

Siory . 7 : **Otfr Gniiiifrtfiorf Proyratfi*^ 

To start the program we lined up in the luiU and marched 
up to the nssemhly onto the stage. fPoftt of ihe Ftav.*en was 
sung by the eighth grade, after the song we sat down on the 
stage nnd a speech was given by li.R., and another hy P.D. 
Another song was sung by the eighth gratle, JFild Rose, and 
two more speeches were given. The /Ittvil Sojiff was sung with 
the base and eighth grade, and two more speeches. Mah Lhi/ie 
Lou was sung and two more speeches. Mr. S., the chairman 
of the hcliuol hoard., gave out the diplomas and another snug 
was Sling sod we marched bflck doivjj to our room and changed 
our diplomas* 

Siory B : *']\fy Siory^* 

This story is ahowt gradnalion. I never hatl so much fun in 
all iny life, but just think I will be entering high school in the 
fall. 

The Friday before we graduated Mr, F. look the class in 
the hall and to tel us we were going to march up stairs for 
graduation. We did have fun, many children couldn’t keep in 
step. We marched with a victrola and that was fun, becniise 
the record in some ivnuld go fast and in other place.f 

would go slow. 

On Monday he took us out in the hall again and said we 
would practice marching upstairs, and that was fun because 
we would have to walk like babies iip the stniis. 

On Tuesday we practiced marching on the stage and taking 
our scats, 

On Wednesday we practiced getting our diplomas, and that 
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Kmcitions probablj^ have pattern and configuration almost in the 
same sense that motor reactions have pattern ; tlioiigh we tacitly beg 
tile question if we carelessly imply that emotions can be completely 
detached from the motor expressions of behavior. IMotor reactions 
arc movements in Newtonian time-space. They are quiclc or slow, 
angular or graceful, atactic or confluent; crescendo or diminuendo. 
7'o a certain extent t])ey can be described in term.s of musical nota- 
tion, Emotions are perhaps deployed in a non-Newtonian time-space, 
hut analogically they can also be cl escribed by the devices of musical 
notation. Speculatively it is our impression that t)ic emotional life 
of T as compared witli (J shows differences witich arc comparable 
to those exhibited in visible motor depor tine tit. T is more intense, 
possibly even more sensitive; her emotional reactions arc more crisply 
defined. are mure equable and confluent, less sharply configured; 
more catholic, more benevolent, less critical. 

7'o elaborate these conjectured differences would take the pen of 
a novelist, Even though they cannot be objectively established, we 
have at least suggested that emohonal complexions, affective liabi- 
tudes, and characteristic dispositions do not necessarily owe their 
origin to experiential events; tliat they may be laid down by those 
earlier and profound er biogcnetic events whicii primarily determine 
psychic-constitution. 

E. Origins or Individuality 

It is now definitely known that twins as similar as T and C arc 
derived from a single zygote. 7lus zygote in an early stage of 
bilateral doubling underwent more tlian the ordinary degree of 
cleavage and instead of a singleton, two individuals were derived 
from one selfsame ovum- As alreacly suggested the remarkaldc re- 
semblances and identities in Twins X and C may be ascribed to tlic 
very accurate halving of the original genetic substances. So nice was 
this partition that two almost interchangeable individuals were tlie 
result^ not only in ntero but also throughout the whole postnatal 
period from birth to adolescence. 


was fnn liccausc vfc woidd have to take our tliploma in our 
left hand nnd shake hands with our right. 

On Wednesday night \vc graduated and that was the most 
fun of all. 
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perfect precision, however, Is not llie rule even in nature. No 
iipple was ever cleft exactly in two. 'rhere were slii^ht deviations 
in the mechanisms of symmetric vcguhiUon whicli must have imposed 
at least subtle differences in the genetic constitution of T ns com- 
pared with C. Our interpretive problem Is to iiiqiilrc to wluit extent 
the observed and dcmoiist rated differences in the cliaracteristics of 
T and C must be ascribed to these earliest divevgcvwes in the j^voecss 
of twinning when the genetic constitution of both iiulividuals was 
laid down. If similarities must be ascribed to identities in genetic 
endowment, there is no logical reason why disparities should not he 
ascribed ro comparable factors. But for purposes of analy.sis 
must rule out as far as passible all extrinsic and environmental sources 
of differentiation, 

To begin with ivc may ask, Were the tivins wore nfike in tf/n/y 
infOncy than they are now? They \Yere perhaps less easily distin- 
guished. It was moic difhcult to detect and to describe ihciv slight 
differences in behavior. Small but significimt diflercaces remain rela- 
tively obscure in infancy because we lack the acumen and tcclnudogy 
to identify them. AVith age^ as the whole complex 'of behavior 
patterns elaborates, the evidence of small differences becomes move 
obvious, The original differences have not actually increased in 
magnitude ^ they have simply spread or diversified their mnniScstation, 
From a purely ‘ quantitative standpoint ihcvcfovc we arc not per- 
mitted to say that Twins T and C were much more alike in infancy 
than they are in their adolescence. 

JJrief notes made when they were six weeks of age record our 
impression that C was more placid tlian T and less tense. T was 
more reactive to objects tlian C. Retrospectively ill esc few i terns now 
have prophetic implications. At eight weeks likewise T was more 
alert in fixating objects. She was more active in the prone j)o 5 ition. 
At the age of 28 weeks when we decided to make the twins the 
subjects of special study, the records are fuller and the data become 
more solid. In addition to dictated accounts of tlicir behavior under 
developmental examination, we have cinema records which were 
subjected to careful analysis (by L-lhA,). At 28 weeks on the 
joint evidence of cinema and examination records, we find that T 
is more active posturally; that G is more bidexirous; tliat T is 
quicker to respond to the motor test situations ; that Imr movements 
are speedier; and that G is more responsive in social situations. G 
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vocalizes more and in a inn re varied manner than 7\ Computation 
of time values recorded in ihc films demonstrated that C spent more 
time look in at the Examiner than did 7'. C spent more time iookin^^ 
at )icr co-twin than did T. T^s attentio/i was more decisively directed 
to the stimulus objects and more focalized in character, 

To a considerable extent these are the very differentiae whicli 
suhscQucntly were verified over and over again by tests and measure- 
ments and hy cinematic comparisons. In spite of occasional reversals, 
the differences noted at 28 weeks have proved to be durable. 

Why have they been so durable? Partly because t lie re have been 
no genetic or psycho-genetic events which have been powerful cnoujih 
to conceal or to dcsStroy these deep seated characteristics, Oi^cr llic 
long reach of 14 years the twins have had very similar environments. 
They liavc been under the same roof and the same skies; have eaten 
from the same board, enjoyed tlic same excursions, worn similar 
clothes, possessed almost identical belongings. And tiicy have always 
had eacl] other. 

Psychologically they have never been separated. Their physical 
separations have been brief and mild. For the most part they jiave 
liad tile vsame illnciisCvS, In bodily strcngtli they have been much alike 
and the intertwin dominance has never been extreme or harsh. This 
virtually constant and evenly balanced conipanioiiship lias operated 
like tlic two balls on the governor of an cngijie. It has served to 
keep both twins in their orbits and to stabilize their characteristics. 

Allowing for the iiiomciit a somcwlhat naive distinction between 
environment and endowment, we may generalize the issue by saying 
that the environments (ph 3 ^sical and personal) have been suflicicntly 
alike for T and C to perpetuate original identities and small differ- 
ences in individuality. 

Hut we are chielly interested in the origins of individuality. Have 
there been in the life careers of T and C any exceptional environ- 
mental factors sufficiently powerful to initiate and to create ba'^ic 
in d i vld ual cl iff ercnccs ? 

We know of no such factors, nutritional, biochemical, or me ter o- 
lugical which could have difierentiated tiieir somatic constitutions. 
Educationally they liavc had somcivliat different experiences, but 
ccjual opportunities, and in their school progress they have been 
abreast. They atte/ided kindergarten together and ahva 3 ^s went to 
the same school building. Tlicy were in separarc schoolrooms in the 
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/irst^ second, tliircl, and foiiitli i^radcs. For four }'cars one Uviii liod 
a 5 ^ounKisli teacher, afid the other a somber, oldish teaclicr wJn) 
regarded tzudincss fis a misdemeanor serJous cnoiif^h Lo warrant 
strapjiitifi^. Da 3 ^ in and {laj*^ out one hvin ^ras subjected to a different 
fcliool clfniate. "I'liis was in effect an unplanned experiment in dif- 
ferential tramiuK. 'J'bcre is 710 evidence that this created nny perma- 
nent psrehoJo^icaJ Jeriath^n to the adv;)J3ta,^r or rlisadvanta^^^c of 
eitiier twin. 

Twiji T has been subjected to Inindrccls of hours of preferred 
and specialized training designed to improve her motor coordinations, 
Ijtr ncalncss, her constructive! less, her span of Jit tent ion, lier vocab- 
ulary, — a considerable variety of behavior attainments which liave 
been recounted. 'Fhere is no evidence that all these systematized 
experiences added either a cubit to her mental stature or a basic 
component to her individuality. She doubtless profiled in some 
measure by the experiences. 7'hey may luive facilitated certain motor 
and social adjustments ^ but thej" have conferred no substantial, 
demonstrable addition to her original cciiiipmcnt. We should like 
to think that her present prowess in the SO-yard dasli is in soine 
lawful manner the full flower of her systematic training in stair 
climbing at the tender age of 46 weeks; hnt we cannot make the 
claim. 

The equalizing influence of their own mutual companionship 1ms 
already been stressed. It has operated to inllect remarkable similari- 
ties even in the outward configurational details of their personal- 
social behavior. But were there no forces or events in the deeper 
levels of love attachment and of parcnt-cluld relationsihp which 
created a basic difference in psj^chological individuality ? Were 
there any forces which worked traumatically or by subtle attrition? 
From the standpoint of psyclio^dynamics the relationship of the 
twins to their mother must be considered of capital importance. In 
maternal affection Ave are dealing with elemental Promethian fire. 
Tile mother, on lier oAvn testimony, has shown more affection for 
C than for T. Is this, then a genuine ps5^cho -genie factor which 
accounts for the greater sociality of C and for other associated color- 
ings in the complexion of her emotional life? It might he reckoned 
as a genuiiie psj'cho-geiiic factor were it not for the fact that the 
mother (it was a stepmother) loved C appreciably more because C 
b}' virtue of her own nature possessed a greater fund of sociality. 
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fi's amiability attracted a greater portion of the aifection wbicli the 
mother gave to both twins. 'I'hiis once move, cmlowinent proves its 
priority over cnvironmcDt, — wlicn we make a distinction for pur- 
poses of analysis. The greater maternal affection enjoyed by G did 
not initiate a greater degree of sociality in C. Indeed, this greater 
degree of sociality in C was evident in the twins throughout their 
infancy. They did not come under the care of their stepmother 
until the r^c of tivo j'car.s. 

The very etymology of the word amiability (aml-ff&//(Jy) serves 
to remind ns of the interacting nicchanisnt between endowment and 
eiivironinent. C liad a tithe more of the guality or state of hciiifi 
lovrti/p and this deflected the ‘'environment.'' It was not the en- 
vironment, per se, which created the quality or the state. 

This interprctiilion must not. of course, be ovcrgencvalizccl. It 
seems to apply in the present instance and emphasizes the interde- 
pendence of personal and of .social factors. In last analysis, however, 
the organism plays the primary role in detennining environment. 
And the area of primary determination is equivalent to ba,sic indi- 
viduality. When hiunan bcliavior is organized in a cultural milieu, 
there is almost an infinitude of available environments; the organism 
selects from this in/initiidc in much the same way tliat a living cell 
may or may not select potassium from a Iluid medium, The structure 
of the organism, whether conceived in terms of biopliysical waves 
or particles of stereo-chemistry, is attuned to what it selects and 
averse to what it rejects. For this reason it has proved difficnlt to 
find pure, thoroughgoing psycho-genic factons to explain the indi- 
vidual diflcrcnces in the life Cyaveers of T and C, 
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Adukndum 

In addition to the foregoing refcicnccs mention sliouid he 
made of two edited 16 mm, motion pictuic reels which deal 
respectively with (o) Simiiariiivs of Uchnw'ior in T^ins T 
and Cj (h) JJissiniilarHics of ilfha<inor in T*ifjins T and C, 
Each reel is 400 feet in length. It is planned to make these 
reels available for instructional purposes and for inrlividual 
study as a .‘fwppJcniciu to the pre.sent monograph. 
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I. THE PROBLEM AND ITS SCOPE 

A. The Prodlem 

In confine ting this study oi nail-biting^ the major issues investi- 
gated were the probable causes, the conditions under whicli it occurs^ 
and what might be done to alleviate it. These, considered as a 
whole, arc the problem. Smaller segments had to be isolated to 
handle effectively such an inclusive venture. 

B, Delimitations 

The limitations of the study are obviously those of the subjects; 
and the particular set-up which was incorporated in gathering the 
data. 

Tile very nature of nail-biting, as it occurs in tlic social scene, 
necessitates the omission of many desirable laboratory controls. If 
we were to attempt their application we undoubtedly would, un- 
knowingly, give tile subjects cues as to what was expected of them. 
This would cstablisli a ‘‘set” which would invalidate the data. 
The subjects would tend to do what was expected of them; or, in 
a few cases, they miglu be negativistic and bcliave accordingly. A 
large part of the sub -problems which follow had to be so posited 
as to eliminate the need of obvious, extraneous controls. 

All the subjects utilized were studied in the scliool situation, dur- 
ing regular class periods, with the exception of a few eases which 
were from the children’s ward of the Allentown State Hospital. 
Since the activities which take place in schools are to a large measure 
prescribed and formalized tliis might be considered, in a measure, 
as a form of control. Most actmtlcs nrc reduced to a rather stereo- 
typed routine. 

The specific controls utilized in the various sections will be stated 
nt their proper places, 

C. Need of the Study 

In considering the need of investigating finger nail-biting, it was 
found that others h.ive stated tlieir desire to see this problem studied 
in a move comprehensive manner (54, 56). AUport, Jcrsiid, Garrett, 
Plurlock, Sy mends, Walker, and Bern renter, in interviews witli tlie 
writer, indicated an interest in seeing further investigation take place 
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and ofaed useful suggestions wliich liave been incoiporntcd irliere 
feasible. 

In 1531, during his first year of teaching, tlic writer first became 
aware of the prevalence of nail-biting, and of tlie rfflciilty of curb- 
ing this behavior. Each succeeding year, as the study progressed, its 
importance became naore conspicuous. Probably tile most revealing 
fact is that during the academic year of 153 WO approximately 
60 per cent ol tlie students investigated were at llic time being, or 
had at some time of their life, engaged in nail-biting activity. 

The absence of an adequate analysis of nail-biting lias led the 
author to conduct this investigation in order to li!!, in part at least, 
this apparent gap. 



ri. HISTORICAL REVIEW 


In reviewing the literature pertaining, directly or indircctl}', to 
nail-biting, it is pathetic to find that those studies which have been 
conducted arc inconclusive and inadequate. The attention wliich 
nail-biting has merited is, largely, as it occurs \n relationship with 
various other behaviors; or stiictly clinical studies. Olson, the study 
most cited by various writers in connection with this hchiivior, is 
primarily a statistical study (41). 

A, ViiFiNirwN 

VarioUxS tcrniii arc used to designate the behavior under considera- 
tion. Olson includes nail-biting under the classification of tics (41). 
Dunlap agrees witli this classification by saying: 

Tics; that is, ohsessivc motor pcrfonnanccs such ns tluiinb- 
sucldiig^ and huger -nail biting, luul recuiTcnt movements of an 
annoying sort, . . . 

Fingcr-nuH hUing and thuinb-aiicking arc habita which for 
practical purposes arc to be class eil ividi ties, although not gen- 
era ity so designated (16). 

0 tilers who are in agreement with this classification follow, Sclmlz 
says, ‘Mas Nagclkauen gcljort z,u den Tics’' (51). Moll contends 
nail-biting is a tic, since it occurs mostly in neuropaths (35)» Walsh 
and Foote designate it as a tic by stating, “almost any normal 
movement may, in nervous children, come to be repeated so fre- 
quently as to become a tic" (68). Hoppe finds “a certain degree 
of mental instability is a distinguisluiig feature of tic patients (26). 
Wil.son characterizes a tic as “just an involuntary, often unconscious 
act that serves no legitimate purpose” (73). In discussing tics Kanner 
says> “tics or liahit spasms are sudden, quick, involuntary, and fre- 
quently repealed movements of circumscribed groups of muscles, 
serving no apparent purpOvSe" (29)., 

Other writers consider the term "habit" or “habit spasm" as 
appropriate. Camcrou defines this type of behavior with the follow- 
ing statement: "by habit spasm is meant tlie constant repetition of 
an action which was originally designed to produce some definite re- 
xsult, but whicli lias become involuntaj j^, liabitua), and separated from 
its original meaning" (11). llcaly, ct rr/,, consider it an undesirable 
iiabit (24). Ilentley goes one step further and calls it a loatlicsorne 
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liahit (6). According to Richmond it is "one of the persistent in- 
fantile habits" (48). 

Anotlier definition given for nail-biting is that of Stagner who 
considers it a nervous gesture (56), Sherman, in discussing this 
problem, sa3'’s, "they arc probably compulsions, because the individual 
must perform the acts In spite of his attempts to inhibit them" (55). 
Terman and Almadc consider "nail-biting, cliewing pencil, etc,," as 
"disturbances of motor control" (62). One of the more bizarre 
definitions is that of Wechslcr who considers it "nothing but a 
particular form of unconscious mastuvbatory activity" (7J), Bagby 
suggests it occurs as "random incidental activity, if tlie organized 
conduct and speech do not permit of adequate release of the energy 
produced by the tension" (4). He contends nail-biting is a form 
of diffusion. Rivlin considers it a neurotic trait (49). Crane says 
"nail-biting may indicate repression, but it can also indicate a normal 
outlet in a child who is full of energy hut simply sitting still" (14). 

Each of these various definitions, as can be seen, tend to stress one 
aspect of this behavior. Writers in each field stress their respective 
perspective. Elsewhere in this study a systematic point of view will 
be attempted. 

B. Description 

Descriptions of nail-biting activities also vary, however, the general 
contention being that it is part of the neurotic syndrome. Tlic fol- 
lowing statements are examples of these variations. Stevens says : 

is perhaps really but an advanced stage of iliumb 
sucking, or rather thumb sucking oral satisfaction elevated to the 
genital zone. Mother striving probably is served on the pleasure 
side; whilst in the oral removal of the n.ail, castration at the 
hands of father is symbolized. I'lie finger lias of course a 
phallic significance in this aiito-crotic rite. "With the making 
of .Til idenrification with father, it is natural that naiJ-bitjjig 
should cease to h.ive significance to the child ( 58 ). 

Cramer describes nail-biting as "an exquisitely psychopathic sym))tom" 
(13). Homburger considers nail-biting as "Motorkche Spminiin^- 
sejitanssertiuff^ (25). Kanner claims it "is mostly an expression of 
tenseness" (29), Miirpii}', aL, believe it to be "in some way 
connected with ineffective cooperation" (40). Shaffer, in describing 
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tense bcliiivior, mj\inLains it to he “tile miinifcstation of a continucJ 
stinuiiation arislnf^ from n visceral state. , . 3’ (53)* Stagner treats 
it as “over (low phenomena related to continuing emotional strains” 
(56). In coinparinf; ilie behavior of children Thom concludes: 

Naii-hitinc is niore apt Rj Ijl* foiuirfl as part of the picture in 
Llic nenrolic rliilii than is tiuimh'suckinfr. Many o£ the tininib- 
siickcrs are calm, placid, uncmoLiunal child rcii, nhile the nail- 
biters are apt to be hyperactive, quick, hdecty, cneigetic in- 
ch vidiraJs mdi whom everything seems (o register on the ncivous 
system in an exaggerated manner (63). 

Griflilh and Mitchell have observed if* 

. . . only in decidedly nervous children. It is more significant 
of a di ^01 del eel slate of the nervous system than is tlnimb- 
sijcliing. Jl may he done only when the general nervoujj condi- 
tion in worse, or when the patient fa under some sort of exetfe- 
ment or woiiy (19). 

Guilford and Oiiilfnrdj in a factor analysis of personality, “showed 
tlii'it there is not n single drmensinii of liyperactivilj'-hypoactivity, 
but probahiy at least four. Tvvo of tltem were clearly idcnufied as 
Factor N ( picrvou'^noss or jiimpincss) and Factor GD (general 
drive, charactcri'/.ed chiefly by a prcssitrc toward action)” (20). A 
synthesis of the items isolated gives lis the picture “of a jumpy, 
ncrvoiLS, hyper tense individual” (20), 

The position of Thom seems sound : 

. , . individiiah exhihiting definite, isolated bits of conduct 
which may be extremely annoying to others, often without 
causing the individiral hrrnself imicii concern or having much 
effect on his adjustment to life. They include nail-biting, bed- 
w citing, various antics and mannerisms such ns snidling, 
blinking the eyes, jerking the neck, and stammering. Such con- 
duct IS often but a carry-over of a childish habit which had its 
origin in a mental conllict over some situation that has long since 
ceased to be operative. Or instead of being carried over 
directly from childhood to adolescence, it may be interrupted 
by a peri mi of months, sometimes years, recurring during 
ntloloscenec under certain emotional situations having associa- 
tions re verting back to earlier experiences or uiulcr situations 
h Jiving excessii'c mental stress or pJiy.sic.al .strain in thein- 
scIvCH (6'l-l. 
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C. Etiology 

The following exc-erpta, from various sources, denote tlic probable 
causes of nail-biting. According to Chapin and Royster, some of 
the more familiar causes arc 'bicrvoiisncss on the part of the child, 
or . . . from imitation*^ (12), Richards places the emphasis upon 
strain, which she claims “arc, nine times out of ten, to be found in 
a little careful scrutiny of situations at home, in school, and on 
the playground, and of the personalities concerned with these situa^ 
tions'' (47). She contends 'hio one educational or cconoinjc cause 
is responsible for this paradigm of faulty child behavior” (47). Jeans 
and Rand say ”it usually seems related to some emotional tension” 
(28). Bentley Indicates it develops from simpler forms of nervous- 
ness (6). Starch, et al.j consider it "to be one of tlic several perni- 
cious effects of mistakes in discipline of the child from the ages of 
two to six and early adolescence” (57). Moll discusses the sexual 
implication : 

, , . certain other child hood li obits, such as nail-biting, have 
aUo been described as sexual manifestations. . . . It Is true that 
nail-biting and masturbation may both occur in the same child, 
and French writers have maintained thnt there is a causal 
nexus between the two processes. If we regard nail-biling as 
a occurring chiefly in neuropatlis, and if we assume that 

tile neuropathic congenital predisposition is the basis of the pie- 
matirre awakening of sexuality, it in.iy be supposed that to that 
extent there exists a relationship between the two phenomena, 
I'nastnuch as we may refer both manifestatinns to a enminon 
cause, viz,, the neuropathic predisposition. But there is no 
justification whatever for regarding, as some do, one mani- 
festation as the direct consequence of the other (35). 

Olson fill els support among the 'write is to consider it "in some degree 
indicative of a neuropathic predisposition” (41). Hoppe alludes to 
the fact that there ts always evidence of 'mental instability” (26). 
Anderson believes it "to be an outlet for emotional energy arising 
from maladjustment from enuresis” (3). Sherman says it is "due 
to a neurotic condition” (54). Healey, el nl., s:iy "there are n 
number of causes, which vary with dilferent individuals” (24). 
Morgan in discussing the cause says: 

A child bites his nail.? ahnoNt hh the /esrdt of 

nagging. lie tries to do one thing, is llnvartcd and tries to do 
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miotlier, is tUwiirtcd aj^aiu, and so on. I’his icads to the condi- 
tion of siipeiscnsilivuncss which the physician is so likely to 
call neurotic, and nail-hitin;' is merely one symptom of this 
instability (36). 

Accordini^ to Dunlap: 

This lift bit is always a symptom of iTialadjiistinent, minor oi 
more serious, and the family, social, and personal life of the 
finger-nail biter should be caicfully analyzed. "I’he sources 
of (he maladjustment aie extremely diverse, but like the tics, 
properly so-c.illcd, frustration of or inadequate outlet for 
normal desires arc the most frequent causes (16). 

Wcchslcr, takin^r psycliounalytic point of vic\Y says: 

... It may serve as a means of oval erotic frratification, and 
thus may be looked upon as a continuation of the infantile 
thumb-suckiuj^ hahit, 7'his Hbulinal sij;nihcance of the act is 
perhaps most clearly indicated hv the type of situation which 
calls forth the activity in llie adult wJio is not an hahitnal hiter. 

These situations are olmosl in^'arialdy instances of sttess, as 
when the individual is under mental stress, worried, ahsorbctl 
ill deep thont^hi, elc. . , . tlie more common si/^nificance of the 
habit, and the one that cxplairifi the hrdup; of the nail as well 
as the Introfhiciiou of the iifttrer into the mouth, Ls that it serves' 
as an on a rustic equivalent. . . . Continued fln^crfiail l>itin>r i?i 
thus a symptom (►f an incompletely resolved CKdipus situation 
(71). 

D. Occurrence 

That there seems to be little doubt amoo[r tlie writers of tins 
behavior bcin^ widesprcsul and persistent is evident from the follow- 
ing quolatlons. Clvripln and Uoystcr have observed that "sometimes 
whole families of nail-biters are seen" (12). Ward slates tliat from 
"case records at llte Institute for Cliild (hiidancc, Ncmv York, , . . 
compared with children of 3-cliilJ families, only children sliowed 
more restlessness and over-activity, eiying, nail-biiing, and school 
difTicuUies" (0^). liUjunL states, "nail-biting is a ical problem even 
in high schools" (H). Micluiels, cl r;/., "live traits (ciuiresis, thumb- 
suclcing, nail-biting, speech inipcdinienls, and temper tantiums) were 
found to occur more often in combination than in isolalion" (34). 
Comparing normal with problem children Preston anil Shcpler say, 
"any of tliose tiails such as nail-biting, tiuimh-'^neking, enuresis, 
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Untrums, timulity oecurvccl both amonj; cUildvcn wl\o 

were chispctl as problems and amoOR the lemainijif: ‘averafre' mem- 
bers o( the class'’ (45). According lo Shcniian '‘tJiey occur espe- 
cially tlwTing peviods oi anxiety, frequently in anticipaliou of a 
critical situation’" (55). Richards believes “a laiKc majority of 
children pass tliroui^di nail-biting at some jicriod of their existence, 
especially !f they have a restless, energetic, and oivihe-go kind of 
temperament'* (47), Cameron thinks “tliat hahit spasms anti tics 
of all sorts arc made worse by excessive emotional display and 
nervous fatigue'* (11). Kanner says ^‘iiail-bitinK is pnictlcecl by 
numeraus children and quite a few adults of all ages and all de- 
grees of intelligence and social status” (30). A French writer says 
of its occurrence, “in Paris, Prance, onc-tliircl of the school children 
are subject to this habit" (7). Shaffer slates that ‘'in the chronic 
type of case the nervous response niaj^ become iiabltual and ma}'- 
therefore be continued long after the problems whici^ hrsc elicited 
it have ceased to exist” (53). Dunlap considers, “finger-nail biting 
is a vice which characteristically afllicts individuals in adolescence, 
and may be continued iiUo adult life'* 


TAiiLE i 

PtRCLKTAOK OF iNCinliNCF OF FlNGFll N AlL-lJlTlN(J FOUNO IJY V A III 0 US 

IwraijisATOHs (50) 


Author 

No, and type of caftca 

Nnil-UUiiig 
per cent 

Aclc erson 

white hoys 

12.0 


1,739 girls 

245 negro boys 

18.0 


10.0 


163 ■' Kiris 

6.0 

Anderson 

22-27 emiretic girls 

68.0 

Bowmfin and 

39-63 “ boys 

+1.0 

U aymoad 
Foster and 

50 «^dvixopb.r«nia 

17.a 

Stclibins 

150 pre-school clii'liiren 

220 Girls 

6.0 

Miclifiels and 

57,1 

Goodman 

255 Boys 

45.7 


+75 Total 

51.3 

Stevens 

Hundred College Fresjhman 
fill rid red piison in mate a 

31.0 


15.0 

Taylor 

190 ChiUlrea 

17.4 

Til son 

225 pTc- school children 

6.2 

Word 

100 only children 

19.0 

Weehsitfr 

3,000 p re- school and schcinl children, 


both sexes 

app. 30 (71) 
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A presentation of ttic /inJings of variouis investigators of the 
incidoncc (in per cerit) of Zinger nail-biting is given in Table 1. 
Wcclisicr, in Jiis study, 

. . , made obacrviition on some 3,000 diildrcii of both Hcxca, 
fiom one to Rcvciucen ycfira in ajre. The subjects 
were (or most part rljiJdreii atiendbi^ tljc New York public 
schooh, or in the ease of the very voimp oncs^ of infant at 
public mi r series. , . , 

Examination of the finite rs shows: that fingernail biting 
mulcr the age of three does not occiit. . . . The tendency first 
begins to rriiinifcst itself during the fourth year, rises slightly 
ill die next, and llicii siidilcnly jumps at age six, fi'Om which 
year it maintains a fairly constant level until puberty . . . the 
percentage once more rises and continues at a high peak for 
two years. It them quickly recedes to a very low level, . . . 

^vhicti IS piohaMy the per cent At which it cofitiritrcs for fhe 
entire aJnh period. . , , (7i). 

The Incitlcnecs found by Wechslci' arc shown in 'rubles 2 and 3. 


TAllLE 2 (71) 

Eovs 


Age 

'^Eotal iiuinliei' 

Nuin/icr biting 

Per cent 
biting 

Under 3 years 

31 

0 

0.0 

*3-4 

31 

1 

3.3 

^4-S 

40 

10 

20.0 

5-6 

70 

19 

27.1 

6-7 

J77 

52 

29.+ 

7-8 

153 

55 

35.9 

8-9 

lU 

40 

35.7 

9-10 

122 

47 

38.5 

10-11 

127 

43 

33.9 

n-12 

104 

35 

33.7 

12-13 

103 

36 

35.0 

13-11- 

110 

48 

+3.6 

U-15 

150 

63 

42.0 

15-16 

lU 

37 

32.4 

16-17 

68 

19 

27.9 

17-18 

21 

4 

19.0 


'*Uoys and girls. 
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I'AHLE 3 

<.ilRl.S 

(71) 


Age 

Total mimlicr 

Numbej biting 

Per cent 
biting 

Uniler 3 years 

. , 



3-V 


. ■ 

.... 

4-S 

3 + 

7 

20.G 

S-6 

58 

18 

31,0 

6^7 

184 

57 

30.9 

7-8 

158 

63 

39.9 

8-9 

91 

23 

25.6 

9-10 

98 

33 

33.7 

10-11 

76 

25 

32.9 

Ll-12 

37 

38 

43.7 

12-13 

81 

36 

44.4 

U-14 

163 

56 

34.3 

14-15 

196 

61 

31.1 

15-16 

184 

41- 

23.9 

16-17 

82 

13 

15.9 


E, Am KUO RATION 

Various methods have been suggested as pm liable amelioratives. 
Some of these arc in direct con tnc diction to atlicrs. 7 'lie following 
are representative suggestions. Wechslcr says; 

. > . , all cfTorts nt reducing based ni) the psychology of 
habit formation must be doomed to fniluie, and nnyliody ^vho 
has h.'i<l any experience in the /ip plication of such Iiabit breaking 
procedures as applications of aloes and taping of (iiigers knows 
Iiow useless they are. They are not only useless but injurious 
because they merely serve to fix or at best to displace the 
symptom. So also is probably the effect of calling attention to or 
constant harping on the "habit*' and the infliction nf punishment 
on the child for failure to desist^ hi any foini. . . . Tlie only 
way to ti eat nail biting, ... is to attack the cause and not the 
symptom h.self (71). 

Isaacs, lilcewise, discredits negative niethads: 

I have accumulated n good deal of evidence showing the 
tiselcssiicss of negative methods of dealing with nail-biting, 
whether these take the form of scoldings, whippings, tying the 
hands up, putting hitter aloes or niuslard on the nails. I'liesc 
methods almost invariably fail, aiul Ins'ariably cause misery and 
guilt in (he cliild. Lately, Jioivever, 1 have bad .sei'craj rn.se.s 
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ieporlcd in which naii-bitintr has been cured, and very easily 
ciirc(I, by i real men t of the nailn with olive oil. 

It is clear tliaf the physical effect on the nails of the olive oil 
itself must be an iriiportant factor. The oil makes the nails 
smooth and soft, with no jaft-KccI edf^cs ; the child has therefore 
Jess temtJlaiioii to teai' at them iT-nil Jjite the corners off. Hut it 
is the psydiolo^'ical value of Hie /apffed corners that is ijiiportant 
to the cliiJil, nnil it is ibe psyrholoj^ieal service ivhich the mother 
rcjulers in puilin;? on olive oil which chielly helps the child. 
Nails arc hilten because they arc ’‘bad'^ nails, because they want 
to scratch, because they arc like biting teeth; and the more 
jag^;ed and menacing they become by being bitten, the more they 
have to be bitien — to punish them aiul prevent them from 
scratchiup and bitinp other people, When they are softened by 
olive oil, they become "good'* nails, loving nails, not jagged, 
dangerous nails, and the mother who p\its on the olive oil is the 
helpful “good'* mother, who turns them from bad nails into good, 
and thus litdps llic child not to have bad, scrntching impiilsca. 
Site demonstrates to the chilil, as it were, the possibility of their 
being good and loving nails, instead of bad, scratching, and 
hitrtig nails (27). 

Knnner siiiniTinrizcs the effectiveness of various cures; 

'!’h reals, nagging, mechanical restraint, and the applicalkon 
of bitters have the same results in finger-sucking (are often 
inefTedive). The iieatmciU sbuiild begin with the removal of 
tlic causes of the tension or tensions responsible for the orifrin 
and maintenance of the habit. Appeal to die child's pride is 
often n surprisingly vahiahic thciapeutic factor. It is helpful 
to have tile youngster (his nails) itmiiiciired a few times and 
then to purchase a rn,iriiciiriiig set ivJiicIi lie should own and use 
regularly. A star chait is sometimes of benefit. Experience 
shoivs that the h;il>it of nail-biting is difliciilt ro overcome. Oc- 
cii pa lions and toys which really intrigue the patient and 
healthy assoriatitm witli other childien ivill be of essential 
assistance in the irentment (30). 

. . . the radical ihoiIukIs of mechanical lestraint, for which 
ever new devices aie described and illustrated in the current 
medical journals, are usually ine fleet i vc ; the patients return 
to the practice as soon as the metal or caidbnanl splint or sleeve 
is removed. Some children lea in to suck the protective miltens 
which they aic made lo wear as eagerly as they sucked their 
lingers. 'Tlic ai)plH‘aiion of (lulnlne nr aloes meets similar difli- 
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cnUics; the children either icsiimc the sucking at a later time or 
learn to indulge in spite of the bitter taste. , , . 

... In all these ''cures" the children’s attention is centered 
more than ever on the habit and, besides, they sense a certain 
parental force and hostility which is hound to make them con- 
trary. They are made aware of the fact thnt the practice trivL-g 
them an opportunity to attract attention and to worry their 
elders. . . . Nevertheless, mechanical means or anointment with 
bitters may occasionally be justified if the youngster himself ex- 
presses his desire to overcome the habit and needs a reminder 
which would Immediately stop the hand on its way to the mouth. 

Ill this case the glove or quinine is welcomed by the child as a 
helpful assistance in his attempt at self-correction (29). 

Louttit also discredits these methods: 

Corrective procedures utilizing restraint or hilter-tauting 
applications arc even more contra-indicated for nail-biting than 
for tliumb-suckingt Therapeutic measures must be aimed at 
relieving the underlying tension, and this involves treatment of 
the child’s \vbolc personality (32), 

Manicures are sug^gestccl by various writers, Chapin and Royster 
declare, “the only successful way known to us whereby this habit 
may be broken is through the use of an emory board'* (12). Starch, 
ei al.j state : 

Time, or even money, spent on weekly manicures saves houis 
of nagging and irritation and brings nbout more satisfactory 
results. One practical way in which parents have cooperated 
with the school-age child in checking the habit has been to pro- 
vide the child with a manicure set so that all rough places 
about the nails, which cause picking and biting, are kept smooth 
(57). 

Guthrie emphasizes the stimulus aspect; 

The cue for the action (nail-biting) may have been the feeling 
of the rough edge of the nail and the removal of tliis cue may 
stop the habit, particularly when the nail is now strongly ob- 
so elated with the visit to the manicure and a new attitude 
toward nails (21), 

Cameron suggests, “if the child becomes absorbed in some interest- 
ing occupation, the movements will disappear for the time being" 
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(11), Grifiith and Mitchell think “the iiiiils should be kept very 
shorty and the il null’s protected hy gloves. In addition measures 
should he einploj'cd for the relief of the inherent nervaus condition” 
(19). Morgan considers; 

'I'he treatment for such a child is to make him feel com- 
foi tabic and f»cc fioiii ei’iiicism. Teach him to relax and you 
ivilJ imil lhi')t ihe Jjfihit will disappear of itself. Call Jus .atten- 
tion to the habit and you merely accentuate his self-consciousneas 
nnd fix ihc liabit more fiimly (36). 

Jeans and Rand discuss the tension; 

. . . the impoilnnt thiiip is to relieve the emotional tension. 

Until this is done the naiUbiting will df)i]l)tlES.s continue and, 
when a well-established h.'ihit, will continue as an automatic 
action after the tension is relieved. After any emotional tension 
is relieved the important function for the adult is to find a 
motive strong enough to make the child want to stop biting hia 
nails (28). 

Richards also thinks along these lines; 

In chlUli'cn witli persistent and diKtressing nnil'biting one 
again seeks causes of slr.ain and tric.s as far as possible to 
lighten their load of scliool work beyond their capacity, over- 
stimulation of too frequent movies, iusiifiicient sleep, or a nagging 
environment, Such children should be given every opportunity to 
do what they can do easily and well, but never forced to keep 
up to set stafidarda. . . . ft ia far Ijcttcr to pay attention to 
bringing up the general hygienic standards surrounding the life 
of these ncinopathic children (^7). 

Dunlap applies a specific tcchniiiuc \vhich is applicable after the 
basic maladjustments have been alleviated. His technuiue also 
assists in facilitating the rendjustment of the individual: 

In cveiy ease, tlie patient who shows a tic should have a 
competent medical examination. 

in spile of the need of fundamental readiustment of the 
patient to his euviroiunent, it remains true that in the majority 
of eases the hahil itself needs to he broken. Here the application 
of the negative practice is fairly simple, and if tlic essential cun- 
dilions of ihought and uiulerstamling arc secuicd, . . . the practice 
results aie obtained with surpiising quickness. 

. . . Here we might prcscrihe volttnf.iry action, as iii the 
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treatment of simple tics and atammerine. In the cases of patients 
wliose Jiaiis nre ;ilrcady gnawed down to the quick, ra is usual 
in confirmed cages, wc hesitate to prescribe practice in further 
actual gnawing, llertcc the form of gnawing was prescribed, 
without stressing tlie need of making it actually aa savage 
aa is the involuntary iiabit. Somewhat to our surprise, this 
practice carried out in two dsilly ten-minute periods succeeded 
witli every member of a group of college students. . . . In less 
than three weeks, the nails had grown out to a normal length, 
and the biting habit was broken in every case. Practice Was then 
suspended permanently. Complete check on tho group later 
was impossible, on account of graduation of some of the mem- 
bers, but in scvcjal cases there were fatcr relapses, Obviously, 
a thorough follow-up In all cases is necessary, nnd immediate 
resumption of prncticc is indicated at sign of a relapse. It is 
probable, however, that if practice had been continued on the 
above group for Severn 1 weeks, with lengthening intervals be- 
tween practice, relapsing would have been prevented. In sonic 
cflses, the further practice would hare hecn siiperfliroiis (since 
these cases did not relapse) hut would have done no harm. 
Since patients of this type can be given practice in a grouj), the 
labor and time of the psychologist is economised, and there would 
have been no loss from that point of view in extending the 
practice of the whole group, even if it were possible to guess, 
at the time of the primary result, which cases would need follow- 
up work and which would not. 

Where cases are treated singly, . . . the psychologist must 
proceed empirically. It is best in any case not to cease 
practice jibrupllyp but to taper it off as the particular ease seems 
to require. Then the condition of the patient must be checked at 
periods varying from a week at first to fi month finally, 

It ifl quite possible that the total practice ia most efficient if it 
is discontinued in such a way that slight rclnpaes occur, practice 
being resumed promptly upon such relapse, On the other hand, 
this procedure may be slightly less efficient than the tapering off 
which permits no relapse. No decision can be made on this point 
at present, and its determination is obviously difficult (16). 



III. PRESENTATION OF SECTIONS ON NAIL-BITING 

The present; inquiry consists of several years of continuous study. 
It covers a period of eight years, 1932-'40. During the years of 
1932-35 elementary school children were studied. Duiing the second 
series, 1935-40, those of the tenth grade were used. Availability deter- 
mined the choice of subjects. Briefly, they represent tl\c pupils who 
were in regular classes during the interim, and some hospital patients. 

Each year's study takes up a segment of the investigation in an 
attempt to verify, or discredit, hypotheses relating to the causes, 
correlates, incidence, and amelioration of nail-biting. An empirical 
approach was the initial method. Each year's findings suggested the 
probable area of investigation for the ensuing year. As the investi- 
gation progressed, statistical and clinical techniques supplemented 
the empirical approach- Wherever feasible, in order to establish 
rapport, an informal attitude was assumed. Otherwise, as in statis- 
tical aspects, a more formal and objective attitude was taken. In tcr- 
viewsj catharsis, questionnaires, students' accounts, and other tech- 
niques were used where applicable. A conscioxis effort has lieen made 
to present the data and its implications in as simple a manner as 
is compatible with the behavior investigated. 

A. Section yf (1932-33) 

1. Prahlem 

The probable relationship of corporal punishment to nail-biting, 
among boy^ found in grachs four to six, inclusive. 

2. P 7'0 c ed nr e 

The first step was to establish a suitable rapport among the pupils. 
In order to accomplish this the conditions under whicli the data 
were collected were so set in time and context as to make them 
appear discreet to those participating. The pupils were not informed 
as to the real purpose of the inquiry. Tliis was withheld in order 
to reduce deception. During the course of the school year the prob- 
lem of finger nail-biting was considered as part of the regular class 
work in *'hcnlth education.” This was a subject in which the pupils 
were met. During class discussions pupils volunteered their experi- 
ences. Secondary sources were pupils' discussions of the opinions 
and attitude.s of their friends and parents on nail-biting, Tliese 
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opinions and attitudes wer-e developed in an inlormal manner, in a 
socialized recitation. At this time tfie incidence was established, 
by examining the fingers of the pupils. In this manner the 50 
individuals in the experimental group were isolated. The control 
group wns formed by matching each nail^bitcr with a non nail-bitcr 
in respect to age (within the same year), and IQ (within plus and 
minus three points). 

In another subject, history, in which the same students were met, 
many of the pupils insisted on talking to their neighbors. Various 
methods of discipline were used to overcome this talking. These 
were ineffective to the degree, desired. This opened the way for 
more severe pimislmicnt, leading eventually to corporal punishment. 
Offenders to receive corporal punisliment, together with their offenses, 
■were listed. One day of the week was set aside as “pay-day.” Tlic 
spankings served as "pay” for "enterprise.” A semi-scrious attitude 
was taken toward the pyoccdvwe, The pupils enjoyed it to the extent 
that they were willing to take their punishment in order to sec the 
rest receive theirs. Ry this inilircct technique practically all of the 
pupils in the class, nt one time or another, participated, The pupils 
in the experimental and control group participated at least several 
times. 

After a time pupil resistance, in talking about spankings received 
at home, dfaiinfshcd to such m extent that these spank/rigs could 
be discussed freely, There occurred some vivid dcsoriptinns of the 
travails of members of the class. Some seemed to glory in the fact 
that they could take their spanking and still not couforni. The^e 
discussions aroused curiosity as to the number of fiupils receiving 
frequent spankings. A poll was taken to ascertain tlie number re- 
ceiving frequent spankings outside of school, from those in charge. 
The pupils were also asked Imw long they remembered diesc spank- 
ings. The Ji^fonnation from tlicse questions was collected by hallat. 
Each pupil wrote his name together witli Ins responses to t)ic ques- 
tions on a sheet of paper. If t]ic condition occurred infrequently 
tlicy ivei’c instructed to write othcnidse, Rallots were 

collected for all of t))e male pupils in tlic class, but only those of 
the one bun tired pupils participating were used. 
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3. Data 

Of tile 132 boys met, 50 were nail-bitcrs; tlic incidence being 
approximately 38 per cent. 

The questions with tlicir appropriate numerical responses will be 
found in Table 4. 

TADLK + 

Rklationsiup or Couporal Punisiimunt aud Naxl-Bitino 
(Boys» N, — B, 50; Control SO) 


Qiiesiion 


Do yon get spankings out of School? 

Do you get frightened wlicn yon arc spanked? 
Do you remember die spankings for some time? 


Nail-biters Control 

Yes No Yes No 


40 

10 

30 

20 

3S 

12 

30 

20 

20 

30 

35 

25 


4, Discussion 

According to the cases studied, Table 4 appears to indicate tliat 
nail-bitcrs received more corporal punishment. These children evi- 
dently annoyed those in power considerably. Although they seemed 
to forget the spankings rather quickly, they did indicate a feeling 
of fear while being vSpanked. Tliere seems to be a circular condition; 
the nail-biter, being quite active, annoys the parents frequently. 
This in turn leads to spankings causing the cliild to experience fear 
and anger j and establishing a frustration In the child wiiich will 
impel him to greater activity, either overtly or implicitly. One 
miglit say, a pattern , has been established. Nail-biting is a segment 
of the entire syndrome. A slight relationship seems to exist between 
corporal punishment, fear, and nail-biting. Tlie anticipatinn of an 
impending spanking (fear) is conceivably an adequate stimulus for 
exciting nail-bitjjig behavior. By tliis is not meant tliat nail-biting 
is the only response to fear situations, merely that nail-biting is 
exhibited during such situations, A possible explanation for tlie 
more rapid forgetting of nail-biters may be their high activity level. 
Nail-biters seem to be more sensitive to impending crisis. After the 
situations have passed, however, they seem to forget very rapidly, 
going into another activity and in this manner repressing the mem- 
ory of what has taken place. 

5. Fend in (/s 

Thirty- eight per cent of a random sam idling of 132 hoys were 
nail-biters. 
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The 50 naihbttets ivithin thrs sarnplc indicated that t)icy received 
more spankings at liomc, for misconduct, than those in the control 
group. 

In like manner, the nail-bitcis admitted more tliat tlicy 

experienced fear while being s[)a/ikcd tlian did tliose in llic conti'ol 
gioup. 

Of the cases studied, nail-biters apparently suppressed conscious 
mcmoricB of received spankings more than those found in the control 
group. They seemed to forget spankings received at school more 
rcadii}^, as they contributed more infractions punishable by sji an kings. 

B. Section B ( 1 933-34) 

1. Problem 

A survey to ascertain the distribution of nail'biling according to 
age, sex, grade and section, number of siblings, age at 'svliich biting 
began, awareness of biting, tlic probable causes, situations in which 
biting occurs, and sense of guilt felt by the biter. 

2. Procedure 

At the beginning of the 1933-34 school year, ii wa.s decided to 
verify the number of nail-biters in tlie various sections met. During 
the month of Septembei*, of that term, this wan done hy ci rcu)ating 
a sheet of paper among the pupils, upon which the nail-biters were 
asked to sig/i their names. A new sheet of paper was used for each 
section. The actual occurrence of nail-biting was verified b 5 ^ insiiec- 
tion of the pupils’ fingers. A few were found who hit tlicir nails, 
but wlio had not signed the paper. After verification of tJiis, tlicsc 
names were added. 

All the naibbiters met in the various sections were given a mimeo- 
graphed questionnaire, a facsimile of which follows: 

1. Name, 

2, Arc. 

3. Gi'aile and Seclion. 

4, J^nimber of (irotlicvs and sisters. 

Age, atarted to hife naf/n. 

6. Do you know wlien ymi are biting your nails? 

7. Anything you can remcjubcr of when, and liow, you star ted 
to bite youi- nails. 

8. Under what conditioii-s do you bite them now? 
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To (Ictcrmine tlie r el i ability of factual statements the school 
records were used, wherever feasible, to supplement the questionnaire. 

3, Data 

The 223 pupils met were utilized for the year's work. Of these, 
89 were nail-biters. The remaiiiinf^ 134 constituted the control 
^roup. ^rho pupils participating in this stinly were from Grades 4, 
5, and 6; Sections /l^ B, and C. Grade 4-/f means Grade 4, Section 
A (Table 5). Pupils -were placed in sections according to tlieir 
ability. The 'VJ'" sections consisted of the more intelligent pupils; 
the sections represented the less intelligent. The Stanford Revi- 
sion (1916) of the Binet-Simon tests was the basis of determining 
mental ability, This had been administejcd during the lime the 
pupils were in the first grade. 

The results of the tabulation of some of the facts arising from 
the questionnaire will be found in Table 5. Vrom the grade totals 
(Table 5) it is evident that 41 cases, or 36.3 per cent of the boys 
were nail-biters, whereas 48 cases, or 41,1 per cent of the girls 
indulge in this practice. The 89 cases of boys and girls, or 39.9 
per cent, were the total number of nail- biters within the expe rim cn till 
group. The nine-year-old pupils within this study show the highest 
frequency of nail-biting. Of the 90 who were nine years old, 40 
were nail-biters, or 44.4 per cent (Table 5). 

Table 6, indicating the number of siblings, is supjilcmented by 
data from another study (67). 

During the collection of data on the number of siblings ^ the col- 
lection of information for the purpose of a control was overlooked. 
At the time, it was of interest to determine only the most frequent 
number of siblings occurring in the nail-biters* families. By co- 
incidence it was found that L. Viets had in a somewhat similar 
study compiled information on the same question. The liberty w’‘ns 
taken to fill this deficiency for a control by using her control group. 

Eight5^'-six nail-biters were used in Table 6. The discrcpaiicy 
between the number of nail-biters found in Tables 5 and 6 is due to 
the fact that several pupils were transferred in the interval between 
collecting and tabulating the data. As two of these pupils* answers 
were illegible, and another questionnaire unanswered, tlicsc cases 
were ignored. This changed the number of eases from 89 to 86. 

The incipiency of nnil-biting is presented in Table 7. 
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TABLE 5 


DlSTHinUTlON OF 

Nail-Bitino 

According to Age, 

Sex. 

(.Jrade, and 

Suction 



Boys 

Girls 


Total 

Total 

A^c 

N.n, 

Con. 

HJ3. 

Con. 

NJL 

Con. 

nnmlier 




Griulc i-A 





0 

4 

3 

7 

3 

11 

14 

9 

6 

6 

8 

9 

14 

15 

29 

10 

0 

0 

0 

0 

0 

0 

0 

11 

0 

1 

0 

0 

0 

1 

! 

Tqu\{ 


11 

11 

16 

17 

27 

44 




Grade S-A 




g 

3 

4 

1 

11 

6 

IS 

21 

10 

3 

3 

1 

3 

4 

6 

10 

11 

1 

0 

0 

0 

1 

0 

1 

Total 

7 

7 

\ 

14 

11 

21 

32 




Oradr 5-U 




9 

1 

8 

S 

2 

6 

10 

16 

10 

0 

6 

4 

1 

4 

7 

Li 

n 

0 

I 

0 

0 

(1 

1 

1 

12 

0 

0 

1 

0 

1 

{) 

1 

'fotal 

1 

15 

10 

3 

11 

18 

29 




Gradr 5-C 




9 

<y 

3 

4 

3 

10 

6 

16 

10 

4 

2 

4 

2 

a 

4 

12 

11 

1 

3 

0 

0 

1 

3 

4 

12 

2 

0 

0 

I 

2 

I 

J 

13 

J 

0 

0 

0 

1 

0 

J 

Total 

14 

8 

s 

6 

22 

14 

36 




Crtidc 6- A 




10 

3 

11 

0 

2 

3 

13 

16 

11 

1 

7 

4 

11 

S 

18 

23 

12 

0 

0 

0 

2 

0 

2 

2 

13 

0 

1 

0 

0 

0 

1 

1 

Total 

4 

19 

4 

15 

8 

34 

42 




Graefe 6-11 




9 

1 

0 

3 

4 

4 

4 

S 

10 

4 

2 

2 

3 

6 

5 

11 

U 

2 

4 

4 

1 

6 

5 

11 

12 

1 

4 

2 

0 

3 

4 

7 

13 

1 

0 

0 

0 

1 

0 

1 

14 

0 

1 

0 

0 

0 

1 

1 

15 

0 

1 

0 

0 

0 

1 

1 

I'ota! 

9 

12 

11 

8 

20 

20 

40 

Grade 








total 

41 

72 

48 

62 

89 

134 

2Z3 
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TABLE a 


Siblings 


No. of siblings 

Nail -biters 

both sexes 

Control (67) 

1 

2 

10 

2 

12 

20 

3 

24 

21 

4 

15 

6 

5 

6 

7 

6 

6 

4 

7 

4 

4 

S 

3 

3’^ 

9 

3 


10 

6 

, . 

11 

3 


12 

2 


Total 

86 

75 

'*EigIit of more Ribling.s. 




TAHLIi 7 



Zncipiencv 


Age started 

Nail-hitcrs 

Per cent 

Ifiulcr 4 years 

0 

0.0 

4 

2 

2.3 

5 

6 

6.7 

6 

14 

15.7 

7 

n 

20.2 

S 

16 

18.0 

9 

23 

25.3 

10 

7 

7.9 

11 

2 

2,3 

U 

1 

I.l 

Total 

89 

too.o 


EiglUi^-ofic of tlie 89 nail-hitcrs were aware of the act of biting. 
This indicates that 91 per cent knew when they were biting their 
nails. 

Representative answers to question seven: Anything yuu can re' 
member of lohen and how you started to bite your naihf 

1 begun to bite my nailsj at the beginning of last year. I 
saiv SDincojic else bite them, I began to bile them. I was 
cxcitetl. 

I learned to liite my nails from my sister and brother. 
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My fijrl frienj bit her nail 3; so 1 did. 

I started because 'when 1 became nervous 1 could not resist 
the tenipUtion. I learned from my brother, 

I learned from another Kiri, 1 watched her, then I started 
it too* I bile them every time I Ret a spanking. 

I started to bite my nails wiica 7 started school, f used to get 
scolded, 

When J was small I went to a movie and it was about a ft re, 
after that I was afraid of fire, and every time I think of it 1 
bite my nails. 

I learned from my playrriatc, when I started school. 1 bite 
them because I am nervous^ 

I started to bite them when I was seven, They were too hard 
to pick off so I bit them. 

I started to bile my nails last year. I saw almost all the girl.s 
in our club do it so I did it too, 

Represeiitativc answers to question ciglit: lJ)jAer ivhat co}]Ahh}j-s 
do you bite ihern notvf 

I find myself biting my finger nnils usually when I get 
nervous or excited oyer something, and perhaps biting them ao 
long it has become a hnhit with me. 

I bite my nails when my mother gives me a scolding. 

I bile my nails when I get scared. 

I bite them because I am very nervous. 

I bite them whe/i I go to the movies, school, .ind cliirrch. 

I bite my nails when I have home work to do and don’t 
know how to do it. When I do something wrong and get a 
scolding. 

WHicn 1 get afraid, and when somebody h sick. When the 
teacher asks me something, Wlicn I must go someplace aiul I 
don't know where it is. When somebody gets hurt. When I 
Ro to the store ^nd forget something. 

I chew them when I have nothing to do, 

I bite my finger nails in church. 

Decaaiw; I get nervous in school and don't kiuiw what to do 
next. 

My finger nails make me do it. 

I bite my finger nails when I see something exciting. When 
I see children hit with a machine, and when I must hurry and 
can’t, 

I bite them in scliool, church, or when anybody scolds me. 

1 bite them when I get excited, when I don’t know my IcssonH, 
or when I do something I’m not auppoacd to do. 
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I bite them when I get excited, or worry about something. 

I bite my nails when I get excited and scared, and when I see 
spooky movies. 


4- DiscnssioJi 

The precipitating factors -were found in situations in which the 
individual responded unsagaciously. The nail-biters teiidcd to be 
reluctant in discussing these situations. During interviews, after 
rapport had been established, the information seemed to burst forth. 
One gets tlie impression, as tliis outburst takes place, that the narra- 
tor is not exactly aware of what he is saying. There is definite 
evidence of emotional loading. Even in the rehearsal of these past 
events the pupil generally exhibited intense emotional patterns. When 
questions were asked concerning former statements, in order to ob- 
tain additional information, the pupil would often, almost vehe- 
mently, deny that he had made such statements. During further 
inquiry, after the emotional discharge had occurred, the pupil would 
oftimes admit, rather apologcticall)?, that these facts liad been true. 
Pupils would confide then that they had often thought these things 
over to themselves, but were too ashamed to say anything to anyone 
else. Tile tendency to retract statements is probably due to a feel- 
ing of guilt. As these events were reconstructed in the light of the 
pupil’s present experience tl)e emotional tensions seemed to disappear. 
The individuars response (nail-biting) is determined largely by past 
contexts, rather than by the present situations. Nail-biting might 
be considered a diffusion in that it helps tlic individual in dissipating 
emotional tension; as these individuals exhibited a high activity level. 
Id that it is a socially inadequate behavior, nail-biting can be con- 
sidered ncurotic- 

The affective element associated with nail-biting was found to 
be fenr. In the "J*' sections tlie causes for fear were found to be 
mostly symbols, words, and ideas. In the sections the causes 
were found to consist, generally, of more material objects such as 
the paddle, lack of food, being locked in a closet for misbehnving, 
shouted at, seeing people hurt, etc. 

The immediate purpose which nail-biting seems to serve is to 
postpone a perceived difficulty or an impending annoyance. 
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5. Findhi{/s 

The range of ages studied u'as from eight to sixteen years, m- 
elusive. 

It was found that 36.3 per cciit of the boys, and 41.1 per cent of 
the girls; or 39.9 per cent of the total number were nail-biters, 

Of the nine-year-old pupils 44.4 per cent were naiUbltcrs. 

The results show that in the '"J" sections there tends to be a 
smaller proportion of nail- biters, whereas in the sections a 

much larger proportion is found. The section containing the largest 
proportion of nail-biters was Section S-C having 61,1 per cent. 

Naibbiters occurred frequently in families of two and four chil- 
dren; and most frequently in 3-child families. It is likely that the 
3 -child family occurs most frcciiicntly in tlie population at large. 

There is a decided rise of incipiciicy in the sixth year; with the 
greatest, or 25.8 per cent, occurring in the nintli j'car. During the 
tentli year there is a decided drop. 

According to the pupils' testimony, a great majority of nail-biters 
were aware of the act of biting. 

During interviews the nail-biters displayed evidence of a sense of 
guilt. 

Fear was found to be a conspicuous factor in situations reported 
by the pupils, in which nail-biting occurred, 

Among the cases investigated, the precipitating factors were foiintl 
in die individuals' past, 

Nail-biting is essentially a learned behavior developing, however, 
on the basis of predispositions which aic not common or constant in 
all individuals. In our culture this behavior is not formally taught; 
however, some of the students indicated that they started this form 
of behavior by choice after having observed someone else indulging 
in it. If the individual Indulging possessed status, as far as the ob- 
server was concerned, and the observer possessed suitable (emotional) 
predispositions, the learning of nail-biting followed. In this way the 
former individual unintentionally taught this behavior to the latter. 

C, Section G (1934-35) 

1. Proble?n 

A study to find the incidence of nail-biting according to grade and 
section, sex, and intelligence; to find its duration among present 
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na,il-b iters; to detctmine, by use of a standardize a questionnaire, the 
extent to which nail-biters are neurotic; to suggest a treatment of 
nail'biters by means of negative conditioning. 

2. Procedure 

This section of the investigation was conducted during the school 
year of 1934-35. 

The incidence of nail- hi ting was determined by inspect ion of the 
pupils* fingers, during regular class period. A distribution was then 
made according to grade and section, and sex, for the nail-bitcrs and 
the control. Tlic control group consisted of all tlic non nail-biters 
in these class periods. 

To find die duration of tile habit, the pupils were asked to verify 
at what age they had started to bite their nails by asking their 
parents, as well iis through their own recollection, From tliis infor- 
mation, together with the knowledge of the pupils’ present age, the 
dll ration was determined. 

In a preceding study (1933-34) evidence was revealed that nail- 
biters arc neurotic. In order to establish to what extent nail-biters 
are move neurotic than non nail -biters the Woodworth- House 
Mrvfal Hyffleve hweaioyy was used. Sheets of paper, numbered 
from one to thirty, were given each pupil. The questions from the 
inventory were read aloud* and tlic pupils instructed to write *'yes** 
or ''no*' for each question as it was read, If the condition mentioned 
in the question happened frequently the pupils were instructed to 
write "yes/^ On the other hand, if it was of infrequent ■occtiTrcnce 
they were told to write "no.*’ Ample time w.as given, between the 
reading of each question, for the pupils to make their decisions. 
The total number of "yes^ for each item was computed, for both 
the nail-biting and non nail-biting girls, This AVas also done for both 
the nail-biting and non nail-biting bo 3 % Tliese totals, for both tlic 
nail-bitcrs and non nail- biters for both sexes, were converted into 
percentage. The difference in percentage, between the nail-biters 
and non nail-bitcrs, was computed. The control group Avas used as 
the standard. The deviation in percentage was recorded in both 
positive and negative values, c.g., 24 per cent of the girls in the con- 
trol group answered " to item one; for this same item 23 per 
cent of the nail-biting girls answered "ye^y This gives us a differ- 
ence of minus one per cent, for the nail-biters. In like manner, for 
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Item 34 per cent of the control group answered '"yes/' whereas, 
63 per ctnt of the nail-biters answered ”\/ss." This gives us a differ- 
ence of plus 29 per cent for the nail-bitcrs. 

The IQ was taken fvQm the school rccavcl. These IQ*s were de- 
termined by the Standford Revision (1916) of the Biiict-Simon 
tests. In most cases these tests were given (luring the first year of 
attendance at school. Due to the occurrence of transfers some were 
administered at a later date. 

As any kind of systematic treatment would of necessity take up a 
good deal of time, permission was received from tlic school super- 
intendent to incorporate it as a project in health education. The 
school physician gave his permission to use a quassia solution on tlie 
children’s fingers, It was then expedient to receive permission from 
the parents of these children. Four of these parents refused their 
permission, while 123 acquiesced. This is the reason for tlic dis- 
crepancy between the cases of nail-biting found and the number 
treated. The total number of eases was 212, of which 127 were 
naihb iters. The remaining 85 eases were iiti'lk/.ed as the control 
group. The preparation of the quassia scjlution was as follows: an 
ounce of quassia chips was added to a pint of hot water and steeped 
until cool, after which it was strained. The solution Avas bottled, to 
be used as needed. This solution was applied to the fingers with a 
cotton-tipped applicator. In some of die sections the quassia was also 
put on the side of the tongue, using the same procedure as when 
putting it on the fingers. Treatments were given weekly, for a 
period of two months, Novernber and December, An attempt was 
made to create an intense desire to let the nails grow. The treat- 
ments were explained as an aid to speed-up the stopping of this form 
of behavior. When the treatments Averc started, all tlie nail-b iters 
AvJio had received permission from their parents were given a treat- 
ment. The folloAving week, before a treatment was given, the pupil 
was asked If lie had stopped biting. If he answered in the affirmative 
/le was given another treatment, nevertheless. This was done to 
prevent pupils from saying they had stopped, simply to evade treat- 
ment. The following week the pupils who lind reported stopping 
the previous week had their fingers re-examined. If there Avaa evi- 
dence of stopping no treatment was given. Pupils who had stopped 
biting were praised in front of the class in order to establish a 
pleasant feeling- tone with iil towing the nails to grow. This praise 
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also gave thein the feeling of social approval. Pupils who had re- 
ceived treatment were not allowed to get a dvinlc of water during 
tile class period. Those who stopped biting during this two-month 
period, but later relapsed, were given occasional treatments. Tliosc 
pupils who had not responded to the treatments during this period 
were droppcil. 

3. Data 


The numlier of cases used totaled 212, They consisted of pupils 
in the fifth and sixth grades. Of the total number there were 127 
11 ail- biters. The remaining 85 were used as the control group. The 
distribution according to grade and section , and sex is given in 
Table 8. 

TABLE ^ 


iNciDENCK OF Nail-Bitino Durjno 193+-35 



Boy<f 

N.n. Con. 

Gil Is 

N.B, Con, 

Total 

N.B. Con. 

Total 

numlier 

Per cent 
biting 

*6-A 

9 

7 

6 

12 

IS 

19 

34 

44.1 

6-n 

10 

IJ 

8 

7 

18 

IS 

36 

SO.O 

6-C 

9 

3 

6 

4 

15 

7 

22 

68.2 

5-A 

8 

C 

i6 

S 

24 

14 

38 

63.2 


U 

13 

13 

4 

27 

17 

44 

61.4 

S-C 

20 

7 

8 

3 

28 

10 

38 

73.6 

Total, 

70 

47 

57 

38 

127 

85 

212 

59.9 

Per cent 

S8.8 


60.0 






si 

gjiifics 

Grade 6, 

S cell on 

yO, etc. 





TJie informjition pertinent 

to the duration of n 

ail-biting 

is sum- 

marized 

in Table 9. 

It will be observed from this table that ap- 





TABLE 

9 







DuiijVtiom or N ah. -D m no 



No. of years 


Frequency 

Pci 

' cent (api>.) 


1 



8 



6. 



2 



32 



25. 



3 



24 



19. 



4 



28 



22. 



5 



9 



a. 



6 



12 



9, 



7 



8 



6. 



8 



6 



5. 



Totfil 127 ton. 
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proximatcly 66 per cciit had been biting their nails for a pciiod of 
two to four years. The modal year was two. 

The information in respect to intclliiicncc is presented in Table 10. 


TAllLE 10 

DisminurioN or iNTKr.ufiENci' 


Range {iQ) 

N ail-hiters 

Control 

Total 

-69 

JO 

4 

14 

70-79 

19 

8 

27 

80-S9 

S6 

20 

56 

90-99 

+2 

28 

70 

100-109 

10 

16 

26 

110-119 

6 

S 

14 

120-Al)ovc 

4 

1 

S 

Total 

127 

85 

212 


Since the number of cases is comparatively small, the /O’s are ar- 
ranged in intervals of 10 points. All those of 70 and below are 
grouped in one step. In like manner, all those above 120 arc grouped 
in a single step. 

The questions (items) of the questionnaire used which gave 
differences from the control of 10 per cent or more, arc listed for 
the boys in Table 11. 

TABLE 11 

SiownacAMT Items roii Boys: Nail-Biteus 


Per cent in 


Rank 

Iiem 

excess of control 

1 

Temper tantrums 

21 

2 

Mind -wandering 

16 

3 

Disliking company of girls 

15 

4 

I.ow marks in scliool 

14.5 

5 

Poor health 

13.6 

6 

Flight in middle of nighl 

12.4 

7 

Crinsider myself rather nervous 

10 

In like manner, the significant items arc 

summarized for the girls 

in Table 12. 



On the item relating to the ‘^feeling of inferiority/’ 66 per cent 
of the control group Indicated its presence, whereas only 47 per cent 
of the nail-biters (girls) did so, or a difference of 19 per cent. 

The total 1 espouses, omitting the question referring directly to 
nail-biting, aro shown in Table 13. 
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TABLE 12 

[GNincANT Items for Girls; Nail-Biti-rs 


fcem 


Per certin 
excess of control 


in middle of iurIu 29 

? nshiiTnetl (interest in bodj) 18 

bed over sex JL5 

dianges in interest 11,2 

leting myself rather nervous U 

g tired easily lO 


TABLE 13 


Ari’JRMATlVIi Al^SWIIJlS TO QuUsnONWAlHll 


Boys 

N.B. Con. 

Girls 

N.B. Con. 

'I'oMI 

N,H, Con. 

Total 

number 

7D 

47 

57 

38 

127 

85 

212 

938 

5^1 

861 

517 

1849 

i 06 a 

2917 

J4.1 

117 

15,1 

13.6 

14.5 

12.6 



ruining to the treatment is presented in three 
lie farm of a typical treatment curve, in Figure 1 ; 
of the treatments, of the six sections, in Table 14; 
.rapli, Figure 2, which depicts the relative proportion 
er section, before and after the treatments, 
sted that if the data rc5\ilting from the treatment of 
egative conditioning were plotted to form a graph 
in a ‘‘J-curve,” and would illustrate his concept of a 

TABI.E 14 


Treatment of NAn-BirERi: Bom Sexps 


// 

Grade 6 

n 

C 

// 

Grade 5 

n 

C 

IS 

18 

15 

22 

27 

26 

7 

12 

9 

14 

25 

20 

4 

11 

S 

8 

20 

10 

4 

S 

7 

8 

11 

7 

4 

6 

7 

8 

5 

6 

3 

4 

7 

6 

4 

6 

3 

4 

7 

4 

4 

6 

3 

4 

7 

4 

4 

6 


4 

7 

4 

4 

6 
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20 



A 


2 


0 

O3.23A5^>70 

FIGURE 1 

“J-CunvE'" Depicting TMiATMiiNTs or Nail-Biti'ks, of Goadj? 5 -(7, dy 

N !■ CS ATI VK Co N rUT ION I NG 


‘*telic continuum.” Ail six curves bemy; “J-ciiivcs” only one, thiit 
of Grade 5'C, is given (Figure 1). 

Xlie decrease of nail-biting, for each of the six sections treated, 
is shown in Tabic 

To summarize the data of the preceding tabic (Table 14) a 
summarizing table was computed indicating the per cent biting at 
each of the treatments, and the net gain in per cent between the 
successive treatments. This is shown in Tabic 15. 

To assist in evaluating the success of the treatments, and to 
present the results pic tori ally a bar graph (Figure 2) was con- 
structed. It is of the split type; the right side indicating the nail- 
bite rs, and the left side the non nail-bit crs. 
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FIGURE 1 

OisTOiDU'noN or Nail-Uitkrs Bufoue amd Afitr TheATmeijts; According 

TO Section 
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TABLE 15 



Summary of Truatments: 

Bom Sexes 


Trenlments 

Nnil-biterii 

Per cent 

Per cent of 
decrease 

0 

123 

100.0 

• 1 P < 

1 

87 

70.7 

29.3 

2 

61 

49.6 

21.1 

3 

45 

36,6 

13.0 

4 

36 

29.3 

7.3 

5 

30 

24.4 

4.9 

6 

30 

24.4 

0.0 

7 

30 

24.4 

0,0 

8 

30 

24H 

0.0 


4, Discuss ion 

During this investigation, the incidence of nail-biting was found 
to be practical! 5^ the same for both sexes. The fifth grade sections 
contributed more than those of the sixth grade. The "'C' sections 
in both the fifth and sixth grades showed the liighest incidence. 

In respect to the duration of nail-biting, it definitely appears 
that tlie great majority have been doing it for quite some time. There 
seems to be a peculiar bunching in the two- to four-year interval. 

This leads one to believe that the learning of tins behavior takes 
place in what is generally known as tlie primary grades. This may 
be due to the need for adjustment to numerous different personal- 
ities with which the child has had no previous contact. This doiibl- 
leusly leads to many frustrating situations as the range of competi- 
tion is far greater than that encountered previous to school life. 

Considering the smallness of the sample, and the character of the 
distribution, it seems hazardous to venture a definite statement re- 
garding the intelligence of nail -biters as compared with non nail- 
biters. However, the nail-biters contributed more eases propor- 
tionately in the intervals below 100, and in the interval of 120 and 
above. The non nail-biters contributed more eases proportionately 
in the intervals of 100 to 120. 

The item analysis for the “Mental Hygiene Inventory’* reveals 
enlightening facts. The first item on the boys’ list is “temper taii- 
tjuins." This ties with the study coi7ductcd in 19vl2-3J, pen taining 
to corporal punishment. Tcinper tantrums certainly enter into the 
picture of corporal punishment. The claim of the male nail-biters 
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that they forget spankings quickly (1932-33) is in pait verified by 
tlic fact that *bnintl wandering ’ is the second most significant item- 
The only item that may possibly have a sexual implication for boys 
is the one pertaining to ^‘disliking the company of girls.’* Tliis 
item ranked third, The succeeding four items: low marks^ poor 
health (iinaginccl) * fright in the iniddlc of the night, and consider*' 
ing them selves nervous, all point to the importance of fenr. Col- 
lectively, these seven items give a fairly adequate description of the 
nail-biting boy. 

One would almost believe that since nail-biting occurs in both 
boys and girls they would he the same kind of individuals. This is 
not true, however. With girls there is a greater preponderance of 
items related to sex, as feeling ashamed of interest in their body, and 
being disturbed over sex. The most significant item among girls, 
that of *4 right in the middle of the night/’ indicates tlie importance 
of fear. They also report that their interests change quickly, and 
that tlicy believe themselves to be nervous. Tlie sixth item, that of 
“getting tired easily,^ may be due to the rather constant domina- 
tion of the sympathetic division of the autonomic nervous system. 
The girls indulging in nail-biting show much less evidence of a 
“feeling of inferiority” than the control, indicating that they have 
a liigher self-regard than those of the control group. 

As a whole, the questionnaire shows a slight difference of neurotic 
scores^ indicating that the nail-biters are slightly more neurotic than 
the control. 

In the cai^es where the treatment with quassia solution effected a 
cure, it usually took place within the first three treatments given. 
Additional treatments seemed increasingly incftcctivc. TI\crc prob- 
ably occurs an adaptation to the treatment, rctuleritig it ineffective. 
It follows, if this procedure is to succeed it will do so within the 
first few li'catmcnts, otherwise it wfiU only tend to stabilize, to a 
greater extent, this behavior. Each treatment was succeed in gly less 
cfFecUvc, and after the fifth ireatment no further improvement took 
place. Desisting being, primarily, a conformity situatloii, those wlio 
do conform do so rather quickly. The lemaining nail -biters persist 
in tins behavior. Those wdm do not respond prefer llic satisfaction 
derived from nail-biting, and willingly tolcr.atc tlie discomfort of 
the quassia solution. To these, nail-biting satisfies a ilefii^itc need. 
In eases where this behavior ceases there is no strong “felt” need 
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for this form of bch;ivJor. Approxlniatcly 75 per cent of tlic eases 
did respond to this treatment. There is a strong possibility tliat some 
□f these cases* after the completion of this experiment, did relapse. 

5. Fht/linffs 

In the six sections studied the greatest incidence, 73.6 per cent, 
was among pupils in Grade 5'G] and the least, 44.1 per cent, in 
Grade 6-yi. 

Of the 212 eases studied, 127 were iiaihbltcrs, or 59.9 per cent. 
Of these 127 eases, the girls contributed 60 per cent; the boys 58.8 
per cent. 

It was found that 66,1 per cent of the naiUbiters had been in- 
dulging from two to four years, inclusive. The modal year was 
two. 

As a group, naihbiters have a slightly lower mean IQ than those 
who do not indulge. Those with lower intelligence c[uoticnts con- 
tribute more nail-biters than those of liighcr intelligence. 

The incidence is greater in the fifth than in the sixth grade. 

According to the scores made by the nail-biters on the ^‘Mental 
liygicne Inventory,” they appear slightly more neurotic than tlie 
non naihhiters. 

Significant items for hoys were: temper tantrums, mind wander- 
ing, disliking company of girls, low marks in school, poor licaltli, 
considering themselves rather nervous, and fright in the middle of 
the night, 

Significant items on the “jMental Hygiene Inventory” for the 
girls were: fright in the middle of the night, feeling of superiority, 
feeling ashamed, disturbed over sex* swift changes in interest, con- 
sidering themselves rather nervous, and getting tired easily. 

At the conclusion of the treatment 75,6 per cent of the eases treated 
had desisted. This indicates that this procedure will facilitate, at 
least* the amelioration of nail-biting provided the nail -biter sin- 
cerely desires to cease this foim of behavior. 

The first treatment effected the greatest decrease in nail-biting, 
29.3 per cent. Each succeeding treatment diminished in cffcctivcness- 
until the fifth treatment, after which no further decrease occurred. 
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D. Section D (1935-36) 

1. Problem 

1 year was devoted to evaluating the appropriateness 
:thods of investigating finger nail-biting among tcntli 

0 develop skill in the observational technique, and to 
ysis of the nail-biting activity. 

2. Procedure 

evioiis studies had been conducted witli elementary 
in it did not follow that the same procedure would, 

1 applicable to tenth grade girls. Accordingly, it was 
tial to determine, cmpiiicaUj^, what techniques or ap- 
d be utilized. TJiose which seemed to give «at least 
of reliability and validity are reported. 

>jcct taught was commercial arithmetic, tlic problem 
could not be incorporated to any degree of consistency 
e regular class work. This left as an alternative, de- 
in observation. Usually more than half of the class 
ent by the pupils working problems at their seats. Tliis 
le opportunity for the observation of iiail-biLing. The 
to be ovci’cojue was that of being able to observe the 
her nails without having her become aware of this 
It developed that by reducing facial response to a 
indiiig or sitting as still as possible, and appearing to 
! pupil without responding to her activities, the pupil 
f of being observed. Another method was to stand 
the room so that a clear view of the pupil's hands and 
ler face ivns visible. It became apparent after a period 
Tvations that nail-biting could be divided into four 

icthod tried was that of informal discussion. The day 
usu^tI school vacations as Thnnksgiving and Christmas, 
ar class periods, vaikous questions pertaining directly 
f 'kvcie posited for discussion. The I’casoii for using 
'IIS the fact that the students already had the festive 
facilitated the interchange of ideas. Those questions 
:d some evidence of successfully serving tiic pLii'pnse 
reported. On one of these occasions, after some informal 
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discussion about the time and cause for iiail-bitiui2:, four persistent 
indulgcrs were asked to write their explanations. These were coN 
lectecl. This was to determine the type of response tenth grade givU 
were likely to give. 

The cathartic luethud was used, in anutlicr period, witll five 
chronic nail-biters. The earliest situation (presumably the inciting 
situation) in which they were certain they had hit tlicir nails was 
to be recalled . Alter one minute of recalling and isolating this situ- 
ation they were asked to tell the interviewer anything they could 
remember about it. The maximum time allowed for such an abreac- 
tion was from 10 to 20 minutes. After this a memorandum 
made. 

In another clae:s, entertainments in wliicli the pupils frequently 
participated AVCTe discussed, such as movies, dancing, parties, games, 
and picnics, together with their respective implication to nail- 
biting, The consensus of the 10 nail-biters in this period was taken. 
The entertainments were named and the nail-biters were asked to 
raise their hands when one was named in which they consistently 
bit their nails. The number of liands raised was tabulated, for each 
of these various forms of entertainment. 

At another time, in a class containing nail-biters, tests and tlieir 
effect on the incidence of nail-biting were discussccL The nail-biters^ 
reasons for indulging were sought. These were listed. 

Still another method employed was tlie holding of an impromptu 
forum. The question discussed was: Do nml-bhcrs sioj* this behavior 
radii ally or snddeidyf Tlie principal participants in this foruin 
were the former nail-bitcrs- Other members of the class participated 
in the general discussion which followed, PiipiU tended to stray 
from the topic under discussion and had to be directed back to it. 

3. Data 

The four postures into which nail-biting, by girls, can be divided 
are: (r/f) "I he placing of the one hand in the vicinity of the month. 
This posturing continues from a few seconds to half a mijiutc. (b) 
The placing of the finger against the teeth. 'This step is usually 
accomplished very rapidly, (r) A series of quick, spasmodic hi lings, 
with the nail of the finger pressed tightly against tlic biting edge of 
the teeth, (d) This step consists of the withdrawal of the finger 
from tile mouth, to be inspected either visually or to be felt by another 
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finpiicr or by the other huncl, The facial expression at this period is 
rarl^er serious. If the biter becomes aware of being watched the 
proceeding is abruptly brought to an end- The entire sequence lasts 
ajiyvvhcrc from about 40 seconds to several minutes. 

'I'lie testimony of four liigli school sophomore girls as to the time 
and inducement for them to bite their nails is as follows ^ 

When I get CTtcitetl. After I have an argument with a close 
friend. 

I usually do it when I am excited or cannot do something. 

Or when I sit around and have nothing to do that I like. 

I bite my two finger nails on my left hand when 1 am at the 
movies and the picture is exciting. 

Sometimes I get nervous when I have to say a speech or some- 
thing like that, then I usually bite my nails, I usually bite my 
nails when I am reading a book or a magazine.' 

During tlic abreaction, the incident recalled was usually one that 
occurred during early childhood. Nail-biting was considered to be 
consistent behavior with their idea of themselves. 

The stimulus value of various forms of entertainment are ranked 
in Table 16. 

TABLE U 

r.TiMULUs Value or Enturtainmunts to NAiL-n iters among Tenth Grade 

Girls 

(Ten Cases) 


Rank Entertainment Frequency 


1 Motion pictures 10 

2 Games 8 

3 Stories 6 

4 Dances ^ 4 

5 Daydreaming 3 

G Parties 2 

7 Picnics 1 

8 Dates with boj^s 1 


In the test situation the reasons for biting arc largely those win cl ^ 
show the need of more effort being put forth by the individual dur- 
ing tliis activit 3 \ Various phrases were used to describe tliesc situa- 
tions such as; ''when I have fo fry very hard** i *'1 do not itndersfand 
ivhnf the problem says'* ; '^ii seems Ito help me Jn hy harder*; etc. 
Of the 28 individuals participating in the forum, 20 believed 
linger nail-biting stopped rntber abruptly. 
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4-. Disciissioft 

The information obtained from t}»c testijnonics of the sop])omorc 
girls is probably true as far as it goes. 

The abreaction tended to show how this form of behavior becomes 
assimilated as part of the personality of the individual displaying it. 
It appears consistent with their idea of themselves ho the extent 
of trying to justify its consistency with the rest of their behavior. 

The fact that the 10 eases studied claimed they bit their nails while 
attending motion pictures indicates its stimulus value to be high. 
Yet, these same individuals maintain they enjoy motion pictures 
immensely, especially the thrilling kind. In like manner, games, and 
stories of the thrilling type arc preferred. The four girls who in- 
dulged at dances say it occurs, usually, while waiting to he asked to 
dance. Parties, picnics, and dates with boys appear to have low 
stimulus value for this form of activity. 

Probably the suddenness of desisting, of various nail-biters, may 
be due to their having achieved greater insight, and the need for 
this hchnvior no longer existing. 

The observational method appears to be both reliable as well as 
valid. Here deception is almost impossible. The questionnaire ranks 
second, with discussion third. 


5, Fhidin^s 

Nail-biting activity often follows a sequence of four rather dis- 
tinct postures for girls. 

Nail-biting occurred, for the sophomore girls, when they were in 
a state of excitement. Also when they arc unable to do something 
which they desire to do. 

Nail-biters usually believe this form of bcliavior to be consistent 
vi’ith their definition of self. 

Of the various forms of entertainment Indulged In by tenth grade 
girls motion pictures and games are the most provocative. 

During the test situation, those parts requiring the most effort 
to solve are the most likely to elicit this form of behavior. 

Most of the pupils believe nail-biters stop tins behavior abruptly. 
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E. Section E (July 6 to August 26, 1936) 

1. Problem 

This study was uudertakcn in an attempt to dctcimine the inci- 
dence of finger nail-biting among the girls in the children’s ward of 
the AUentown State Hospital; the value of olive oil in the treatment 
of such cases; and what their parental relationship had been prior 
to their commitment, by studying their case histories. 

2. Procedure 

Tile fingers of the children were inspected to find the number 
biting their nails. The nurses in charge of the respective children 
were interviewed in regard to tlie patients’ general behavior. The 
superintendent, Henry I. KIopp, authorized the nurses to treat the 
nails of these patients with olive oil three times dailj\ morning, 
afternoon, and shortly before retiring, Each nurse was assigned two 
naihbiters wliom she was to treat, observe, and report on. Tim 
teacher in charge of occupational tlierapy was also interviewed in 
respect to these patients. The writer interviewed tlic nail-bitcrs at 
least twice a week. During tlicse interviews the progress of the treat- 
ment was noted, and further information about their nail-biting was 
sought by inciiiis of direct qucstiuiilug. Tlie case histories of the 
nail -biters were read and pertinent excerpts taken tlie refi- ora, for fu- 
ture reference. The psychiatrist in charge, Max Rosman, offered 
his own ohscYvanons of previous jiail-bircrs under Jiis care. 

3. Dafa 

Of the patients present at the onset of this study, approximately 
25 per cent were linger nail-bitcrs. 

During interviews with the patients the following questions were 
nsked : 

1. What ,ire you thinking ahctit when you ate hiting yotir 
nails? 

2. How tlicl you start biting your nails? Do you know when 
5 "ou are biting them? 

3. Did any of your friends bite their nails? 

'V, Why do you think you hlt-t; yonr nnlls? 

5. Did anyone scold or tell you to stop biting your nails? 

6. Do you get sleepy when you hiic your nails? 

7. (n) WMrat arc your hobbies? [h) Do you bite your nails 
when you nre working or playing at your hobby? 
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In gcncMal, tlic answers given by the patients during these interviews 
mast be considered unreliable. They were evasive, the answers 
oftimes resulting from cues given by leading questions. Other times 
they failed to answer the questions by saying, don't know/' or by 
sheepishly smiling. Lying appeared promiscuous The following are 
jjidientions of the results obtained during t))csc interviews: 

1. No general leiulcncy can be indicated, due to the con- 
fusion of tile responses, except that the patients were in n 
stirrcd-iip state. 

2. The patients did not seem to know how they started to bite 
their nails. Most of the patients cl aimed they ^vcrc not aware of 
the act of biting, 

3. In many cases their mothers, or relatives with whom they 
came in contact, bit their finger nails. Occasionally a plnymnlc 
indulged in this pruuticc. 

f-, Practically all of the answers received on this fpicstion 
were of the type that would l)e expected from adults. The 
patients probably heard these answers, at some time or another, 
and were merely repeating them. They had no insight ns to 
the significance of these answers, nor as to the re a soil for l)iting 
their nails, 

5. In almost every instance someone had tried to stop them 
from indulging in this practice, or scolded them for doing so. 

6. This (|iicslion was used Lo check the vnlidlty of the other 
answers. Some of the answers were in the affirmative. 

tensive, the patients exhibiting no noticeable tnhibitionfl, (b) 

The consensus was that they very seldom bit their nails while 
occupied with their hobby. This was siibiilnntiatcd by the 
supervisors of occupational therapy. , 

Excerpts from some of the case histories studied together Avitli 
the results obtained from the treatments with olive oil> ns observed 
dll r 1 g the interviews, arc presented : 

Cat fieri nr, female, age — 12 ^ IQ . — 

Trefilmrui: Nails chewed badly, rough and dirty. After treat- 
ment with olive oil, and intervic^va, condition improved some- 
what. 

Problem: Quarrelsome, wets her bed, and masturbates. 

Family: Family s.cparatcd, mother immoral, father very emo- 
tional, 

Brbavior: She was stubborn and obstinate . . . she was nervous 
and restless and showed undue inlerest in men. 
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Rosr, fcmaU, ngc — 9, IQ — S6. 

Trc(*i ntcni.' After trcJitmcnt nails shovvcil same improvemcikt. 
Very cooperative duiinp interviews. Stated mother would like 
her to liave nice nails. 

Problem: Mother siiys, ^'shc has become un manageable, at^ 
tnckini? other pupils, and at home attacking her siblings and 
mother.'* 

l\rha<vior: She has been, aside from the usual behavior, mas- 
tiirbatingi and pulling at licr hair, experiencing quite soinc 
instability and anxiety. . . . She also pulls out her hair and 
swallows this. . , - She will play with toys for a few seconds, 
then diroivs them doivn angrily, and destroys anything she gets 
hold of. 

Elm a, {cm air, age — IQ — 79, 

'Trentmenl: Says she would like to have nice nails, hut there 
was no improvejrient from the treatment. She chcived her nails 
as badly at the end of the treatment ns at the beginning. 

Problem: Incorrigibility, claimed by mother. 

Famify: The mother is a harsh, easily irritated person who has 
frequent spells of temper. 

RcseDt,s laome, 1 blames diflicuUies on mother. She 
can he loud and boisterous, like the others. When aHrnirted to 
the hospital — seemed excited. 

Ellen, female, age — {2, IQ — 113, 

Tyfofmrni: Left instilution a few days after treatment started, 
hut during that lime had completely stopped biting her nails. 
Her nails were well manicured, and clean. Saw someone with 
nice nails and .site deckled .she wnntcd her nails to look like 
theirs. 

Problem: Inability to get along with her parents. Temper 
tantrums, nn<l epileptifoiin seizures, became irritable «Tn<I dis- 
obedient. 

FaffiiJy: Mother was very fussy. Father very nervous. 

Behavior: She displayed tcmpei tantrums, nnci iustroepilepsy. 

Doruiity, {cfrutlc, age — IS, IQ — 7S. 

Treaimc7if: Treatment seemed to do very little good. Nails 
were chewed vci’y badly. 

Family: Family lii story negative on both side.s-. 

Brba^ioy: She never attended school. Is impulsive and hasty, 
'i'alks' a good deal and la restle-s.f. Does not like school, it is too 
hard, Restless, ovci active, overly interested in opimsitc sex, 
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Slie demands a Rreal deal of aUeiitioii from the physician. She 
was diagnosed as ‘liabit disturbnricc." 

Penrlj female, age — 9, IQ — 

Treat meat: Aflcr treatment, showed some inipiovcincnt. 
During interviews she was very evasive. She lied consistently, 
saying she did not bite her nails, but on observation found they 
were badly chewed. 

Family: Mother immoral and meiually ill. Father committed 
suicide in 1933. 

Behavior: She has had nuinerous infections about the finger 
nails, from picking and tearing the skin. She has aho been 
pulling at her hair. This occurs at night when she is in bed. 
She resents being put off, wbenever she lias some simple sliglit 
wound on her skin or fingers, usually self inflicted. . , , She 
pulls out her hair during fits of temper. At other times she is 
sliy. 

llosc Marie, female, age — 11, IQ — <5/, 

Treatment: Treatment apparently did very little good. Lies 
promiscuously. Chewed her nails as badly as before, but 
always had an alibi. 

Problem: Bad temper, restlessness, destriicLiveness, and sex 
delinquency. 

Family: Father weak type, mother immoral and of low type. 
Left husband and lives with another man, and has had several 
chDiIreiy. 

Behavior: Destructive, over active, assaultive, disLr actable, un- 
stable, disrespectful, quick tempered, masturbates, and is stub- 
born. 


4 . ])isi:iis:iioii 

T he evidence submitted by the nurses was found to be unreliable 
in some aspects. They tended to state their opinions rather than 
report factual results. Three of these reports, received from nurses, 
nrc given : 

All children seem to be nail-biters. It seems to be true 
especially of ncivoiis cliildrcn. I noticed that many of the girls 
in C, W. had nails that were very short, but after being told 
about them, and encouraged to let them grow, they seemed to 
improve. To help them I put olive oil on as was prcsciibcd 
and also gave them finger-nail polish. All girls have a certain 
amount of pride, so by telling them how much better they would 
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look, they seem to slop the fingei naiUbiting. I believe that after 
fj Jitlle cncooragemeiit the girls in C, W. will have nice finger 
nails. (13. S.) 

They bite their nails only when excited, I showed them my 
nails as 1 used to bite my own nails, and it seemed to work 
I’n keeping them from biting theirs, (W.) 

She stopped biting them because she intends to have nice nails. 

The only Lime she bit her nails was when she became nervous. 

Olive ail was applied three times daily to soften the cuticle, 
give nourishment to the nails, and prevent brittle nails. The 
olive oil, in a way, prevented her from biting her finger nails. 

(M. W.) 

Fvom the patients^ testimonies it was found that nail-biting usu- 
ally occurred as nn aftermath of fights -vvitli otiici children. 

Sex possibly contributes to nail-biting, in proportion, as it consti- 
tutes the iiulividuars problem (anxiety). It occurs frequently in 
the case histories, 

The ameiioration of tlicsc cases seems to be, primarily, a problem 
of motiv\'itiDn. Under the existing conditions, nail-biting fulfills a 
need, 

Tlic pliysician in cliargc of the children's ward, Max Rosman, 
claims that "as the patient’s problem was successfully solved, tlic 
finger nail-biting discontinued." It appears tliat nail-biting is a seg- 
ment of behavior which is clisplaj^ed when a problem situation, the 
kind of times described as woiT3^ exists over a period of time. 'When- 
ever tlie individual is not actively engaged in overt behavior tlie 
tension increases and nail-biting ensues* Nail-biting seems to be a 
concornitant of this persistent emotional tension. 

Question six, in the data, was asked in order to validate the 
veracity of the patients' answers. Nail-biting being essentially nn 
activity which occurs while the individual is under tension, and 
sleep being primarily an activity which requires the organism to be 
in a state of relaxation; an affirmative answer would seem to appear 
fallacious. However, this means of validating the veracity of tlie 
patients may not hold completely. Since oiih^ three of tlie cases 
answered in the affirmative one might suspect that the -word "sleep'* 
was /Icccptcd by these patients as synonymous with "going to bed." 
That they may have interpreted it in this manner is home out by 
one of tlic nurses who told of one of these patients biting her nails 
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after being in bed. Here the nail-biting behavior may have been 
Lbc result of anger or resentment at having to go to bed. 

Tlie fact that these children were committed to a State hospital 
implies that they were behavior problems at liomc. 

The bcliavlor of these children, as observed during interviews, did 
not appear to differ from the so-called normal child in kind, tnit 
nithcr in degree. 

5 , 

The patient having the highest IQ among the nail-hitcrs responded 
quickly to tlic treatment, completely slopping biting activity. The 
lowest showed negligible or no improvement, 'rimsc in the 

middle range showed a limited improvement. 

Finger nail-biting was a segment of behavior found in the cliil- 
clieii's ward among unstable, irritable, upset, impulsive, and restless 
cliildrcn. 

Most conspicuous among the patients studied was a state of tension 
and a high degree of nctivity. 

Most of the patients were not aware of the act of biting thelj 
finger nails. 

Nail-biting in many cases could be traced to mothers, or relatives 
with whom they had come in contact. 

The i’)aticnts very seldom bit their nails wliilc occupied witli their 
favorite activit5', in occupational therapy, 

F, Section F (1937-33) 

1. Problem 

To find the incidence of finger nail-biting; to determine what facts 
are geiHirally believed true of nail-biters; and, to determine wiiich 
of the basic conditions arc most responsible in eliciting tin's behavior. 

2. Procedure 

The incidence of naibbiting was determined during December, 
1937, by inspection of the pupils' fingers, verification by the pupil, 
and observation of its occurrence during the class period. 

During April, 1938, 60 tenth grade girls were asked to enumerate 
on sheets of paper three facts which they believed to be true, espe- 
cially, of nail-hitcrs. This group consisted of 50 non nail-hitcrs, 
and 10 nail-biters. 
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Durinyj May, 1938, the nail-h iters were asked to choose whicli 
of these lour activities: (rt) delay in time between stimulus and 
response (suspense); (b) making discrimination too subtle; (i') 
overstraining; (d) or two opposite activities (as something very 
pleasant and very disiigrccable) at tlie same time, were most con- 
ducive in eliciting nail-biting beluivior. ^J'he responses were written 
on slips of paper, then they were collected for tabulation. 

Several pupils were interviewed in respect to what tlicy rncant 
by the term ^'nervousness.” 


3. Da la 

Of the 130 tenth grade students studied, 114 were girls and 16 
boys, It was found that 26 of the 130 pupils were nail-biters; or 
20 per cent. 

The facts believed to be true of nail-biters, according to 60 tenth 
grade girls, arc ranked according to frctuicncy in Table 17. Tliosc 
facts which occurred only one time are not recorded in the table. 


TABLE 17 

RiN'onTEi) Facts BjiLu-vcD Conci^rnino Naii.-ditkhs; Girls 


Believed facts 

Frccpicncy 

They are nervous 

+2 

They arc excited 

It is n habit 

24 

20 

They are hungry 

13 

It occurs when one is idle 

10 

They do it because of fear 

0 

Because they are woirieil 

8 

They are unaware of doing it 

6 

They arc not healthy 

6 

They are liigh-teinpcrcd 

S 

They enjoy it 

4 

They do it when they are iluiiking 

-V 

They arc irritable 

3 

They iack control of their feelings 

2 

ft is due to conditions in the home 

2 

Because they cannot chew gum 

2 

They do not eat nuich 

2 


A few of tile facts mentioned only once but rvliicb secnicti to be 
of some importance aie: 

'I'hat 14 the only way of (pueling llieir nerves, tiiey tin nol 
know what else to do. 
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They always talh and won't Rive anyon<? else a cliai\cc to 
talk, they like to argue about something. 

It b unhenUlvy. 

It takes the place of doodling. 

The choices made by tho nail-bitcrs of the four ‘'prepotent stim- 
ulus situations’^ arc listed in Table 18. 


T'AJiLE IS 

Prepotent Stimulus Situations Eliciting NAii.-niTiNo: Both Sexes 


Slimiiliis siuialion 


Frequency 

Suspense 


19 

Discrimination too subtle 


2 

Overstraining 


2 

Tivo opposite /ictivhie.s 


3 


Total 

36 


4. Disctixsion 

Since tlie majority of eases available wcvn girls, both sexes were 
combined. 

Tile facts believed to be true concerning nail-biters, as evidenced 
by those U'ho were nail -biters at the time and the non nail- biters 
arc worth more ihtui passing notice. The facts presented by the 
10 nail-biters as compared with the 50 non nail-biters were identical. 
Each of them stressed the importance of "iicrvousnijss,” Many 
pupils appeared actually to believe that this was really the cause. 
They (lid not realize that the term “nervousness” is a descriptive 
term and could not possibly be the causal factor. During inter- 
views with a few of these students who cl a lined mil -hi ting ^v^^s 
due to nervousness, when asked to elucidate they very frequently 
insisted that anybody knew what “nervousness” was. In these 
interviews the pupils were asked to explain further what this 
"nervousness" was. They would usually say^ cannot explavt^ J 
am just ncrvoifs^ I was always this way/^ If one pressed tlie point 
they would become indignant. They seemed definitely to resent 
being questioned. Another fact, “it occurs when one is idle,” was 
found fo mean that they were unable to do what liicy wished. In 
this kind of a situation they were usually comparing wliat tliey 
were doing with what they would have liked to be doing. In these 
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situfitions tlie things- they were rcqiilreJ to Jo were done fiutomiiti- 
cally and to them this did not really seem to be “doing/' Only 
doing what tlicy would like to do would be ''real doing." The 
“excitement" cited by the pupiU seems to be of two origins; {jh) 
being teased (anger) » or (6) a perceived crisis (fear). 

The “prepotent stimulus situations" were suggested by Rnzrnn- 
He was of the opinion that “two opposite activities" was the most 
prepotent stimulus situation in activating nail-biting behavior. 
PIowcvci^ the information obtained, and reported in Table 18^ 
indicates that “suspense," or delay between sLimuliis and response, 
was die most prepotent. There possibly is a certain degree of spe- 
c/ficity indicated rn this table that would not hold for other ages 
as til esc pupils were adolescents, and most of tlicm were girls. 

5. FuuUugs 

Of the 130 pupils studied, 20 per cent were nail-biters. 

NaiJ-biters did not indicate any greater insiglit into their be- 
havior than did the non-nail biters, in respect to finger nail-biting. 

TJie most frequent fact cited by the pupils was tlie belief that 
“nervousness" was the basic cause of finger nail-biting. Tlie next 
in iuiporiance was “excitement," witli “habit" r.anking third. 

The most prepotent stimulus situation, for tenth grade girls, was 
one in which suspense occurs. 

a Section G (1938-39) 

L Problem 

The aspects considered were; the incidence and duration of 
finger nail-biting; and an attempt to find what methods, if any, had 
been used in tiying to curb this behavior. 

2. Procedure 

The incidence was determined by inspection of the pupils’ fingers, 
vcM'ificatiori by the pupils, and observation of the pupils during class 
periods. 

To ascertain the duration of nail-biting; to find wliether anything 
Jiad been done to try to ameliorate this behavior; and to learn what 
methods were used, a questionnaire was cmploj^cd. The 33 nail- 
biters were given sheets of paper which contained five questions. 
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They were directed to write their responses to tiicsc questions, ;ind 
after they felt satisfied that they had answered them to the best of 
their knowledge they were to return the papers. 

3. Data 

Of the 132 tenth grade girls met during April, 1939, 33 were 
nail-biters; or 25 per cent. 

The questions submitted to the 33 nail-hitcrs, to be answered, 
were ; 

1, Present age. 

2 , How many years have yon been biting your finger nails? 

3, Has anyone, including yon i self, ever tried to stop this 
behavior ? 

4, What method was used? 

5, Under what conditions do you usually bite your nails? 

By subtracting the number of years each had indulged from her 
present age the probable incipiciicy of the nail-biting behavior was 
determined. This is reported in Table 19. 


TABLE 19 

PftODADLE Acn OF ImCIPIENCY of NAlL-niriMO 


Age started 


Frequency 


4 

5 

6 
7 
g 
9 

10 

11 

12 

13 


1 

4 
0 
2 

5 

10 

6 
2 
1 
2 


Among the 33 nail-bitcrs, 30 rcpoitcd that either they themselves, 
or others had attempted one or more times to curb this behavior. 
This indicates that of the cases studied 90 per cent had at some 
time or another been subjected to some therapeutic technique. 

The most frequent methods cited arc: binding tlic fingers with 
adhesive tape, being slapped on the hand, making them ashamed of 
their bitten nails, using bright nail-polish, inculcating a fear of blond 
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poisnn nv some disease^ heing paid to stop, and putting Iodine on the 
nails. 

The conditions vindcr ^vhicil nail-biting occurs can be summarized 
as fear provoking situations, or exciting situations. 

I'hrcc of the students’ elaborations as to the conditions under 
Avliich Jiail-biting occurs, and their attempts at curbing tliis be- 
havior, are given: 

Helen, IQ — 97, age — IS, 

I just stopped biting my liiige mails because t thought of how 
some girlji had nice nails and 1 aivvays looked at mine to compare 
and I'd think of what an ugly thing it was to do at my age. 

I'd bite them over excitement, but at present there are many 
things to do instead of biting nails, 

Evelyn, IQ — :I2‘/, age — 14. 

I stopped biting my nails three days ago, I had been biting 
them for almost two years. Most of the methods I used failed, 
such as painting the nails irith iodine, etc., so iiJially 1 painted 
them with the brightest nail-polish I could buy, I’hnt cured me, 

May, JQ — oqf — IS. 

I made a Nc^v Vear’s resolution not to bite my nails, but fioni 
force of habit I do it unconsciously. I do it mostly when I am 
excited, or scared. Frequently in the movies. I’ve tried putting 
adhesive tape around the linger nails I bite the mo.st, and also 
putting thick, brilliant nail-polisli on. I did not bite them 
then because I did not like the taste, but when the nail-polish 
came off I bit them again. 

4, Discitssiojj 

The reliabilit}' of the students’ reports as to the durntion of nail- 
btting is doubtful. However, in Tabic 19 there is a detectable 
trend as to its inclpicncy. There is a slight concentration at five 
3^ears of age, and a large concentration at nine 5 'cars of age. II c- 
tween the ages of eight and ten, inclusive, 62 per cent of the cases 
.studied Irad their ^ncfpic^C 3 ^ 

5. Fh} dings 

Of the 132 tenth grade girls fitudicd 33 were nail-hitcrs, or 25 
per cent. 
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The majority started biting their nails between the ages of ciglit 
and ten years, according to their reports. 

They report that nail-biting occurs while they arc excited or 
scared. 

In 90 per cent of the cases at least one attempt had been made to 
ameliorate this condition. The most frequent methods used to 
curb this behavior were: taping the fingers with adhesive tape, being 
made to feel ashamed of this behavior, having their hands slapped, 
fearing blood poison or disease, being paid to stop, aiul putting 
iodine or finger nail-polish on the finger nails. 

H. Suction H (1939-40) 

1 . Problem 

To find the characteristics of pupils in these three classifications: 
nail-bitei's, former nail-biters, and non nail-bitcrs ; according to 
intelligence, neuroticism, disciplinary infractions, and attitude to- 
ward their school. To find the tenth grade pupils* conception of 
the incipiencj^, incidence, and amcl inration of finger nail-biting, 

2, Procedure 

From September to Deceiribcr, 1939, each time a pupil committed 
an offense during class period as chewing gum, making unnecessary 
noise, or talking to his neighbors, the incident, pupil's name, class 
in which it occurred, and the amount deductible from the pupiPs 
conduct mark were put on 3 x 5 filing cards. These cards were filed 
chronologically. 

There were 12 classes of pupils in the Hunsickcr Annex. Six of 
these were met by Oswcll J. Scip, and llie remainder by the writer. 
During the first week of Januarir, 1940, the incidence of nail-biting 
was ascertained for each of these classes in tlie following manner, 
In each class a sheet of paper was circulated hearing tlie licading.s: 
nail-biter, former nail-biter, and non nail-biter, The pupils were 
instructed to sign their names in the appropriate column. Those 
pupils who had never Inclulgcd in nail-biting throughout their life 
were to sign their name in the culumii headed non nail-bitcrs. Those 
who had bitten their nails at some time in tlicir life, hut had stopped 
prior to this tabulation, were to sign in the column li ended former 
nail-h iters. Those who were active nail-bitcrs at the time were re- 
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<]uestcd to sign their mimes under the heading nail-biter. Prior to 
this classi/icatian the pupils were informed that the collection of 
this data was for tiie purpose of research, Wlicn in doubt as to a 
particular pupiPs status it was cliecked by inspection of the pupil’s 
fingers, or by direct observation. As a whole, the pupils proved to 
be quite trutliful. This data, in conjunction with that found in the 
school records, was tabulated and classified so that it could be 
summarized in tabular form. The intelligence quotients entered 
in the school records were derived from the Binct-Simon tests. 

About this time the accumulated cards which had been collected; 
pertaining to tlie disciplinary infractions, were sorted into three 
categories: Nail-bltcrs, former nail-biters, and non nail-bitci'S, 

On January 30, 1940, eacli pupil in the 12 classes was given a 
copy of the Bcriireuter Persojiality Inventory} and the Bell School 
Initenfory} A class period, 50 minutes in Icngtli, was allotted for 
filling out these forms. The pupils who were absent when these 
tests were given received them within the next scliool week. After 
all the forms of both tests wcic scored the results were tabulated 
on ledger sheets. The information appearing on these sheets, for 
eacli pupil, consisted of name, age, 7(7, raw score of the Bl~N scale 
of the Ber nr cuter test, this score’s percentile rank, the Bell score, 
<and whicli quintile this score felj, Wlicther the person in question 
was a nail-biter, former nail-biter, or non nail-biter also appeared 
on this sheet. 

The three classifications : nail-biters, former nail-biters, and non 
nail-biters, each containing one hundred cases were matcliccl accord- 
ing to sex; IQj within plus and minus five points; and age, within 
the same year. 

Tile mean IQ (ungrouped) was determined for all the cases fall- 
ing within these three classifications, together with their respective 
ranges. 

During April, 1940, the pupils in six of the classes were informed 
that they would have one month in which to write an account on 
the topic: The causes, occan'ctice, and cure of finger nail-biting. 
Tins account wa;? mandator)^ They were further instructed that 
the account should contain from 200 to 500 words. 

^Roliert G, Bcrni-eiiLcr, Thr Pet‘S07tnlity Ju^entory. California: Stanford 
Univ, Press, 1935, 

Mlngh M, Bcli, The School Jn^vcJitory. California: Stanford University 
Press, 1936. 
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3. Dntfi 

jAll cases studied in tliis section came from the Hun sicker Annex 
of the Allen to^vn High School. They consisted of tcntli grade pupils 
of both sexes. These pupils were divided into two equivalent groups; 
one group consisting of the six classes met by Osvvcll J. Seip, and 
the other group the six classes met by the writer. The pupils in 
these two groups were separated into three classifications, namely: 
(< 7 ) rkon nail-biters, meaning (in this study) those pupils who iiad 
never bitten their nails; {b) former nail-hitcrs, those who had in- 
dulged at some period of their life, but who had desisted prior to 
this investigation; and (c) nail-bitcrs, those pupils engaged in nail- 
biting activity at the time of this investigation, To facilitate under- 
standing the distribution of pupils composing tlie two groups in 
these three cl nssifi cations Tables 20 and 21 were constructed. 

'PAHLE 20 

I'lIE DlSTRinUllON OF CASES IN THE FlttST GROUV 

Per cent of 
Percent N.-fi. and 


Period 


N.-B. 

Former 

Non 

Total 

N.-Ii, 

former N- 

dJ. 

(G)* 

I 

10 

8 

10 

28 

35.7 

64.3 


(M) 

n 

13 

9 

10 

32 

40.6 

68.8 


(M) 

III 

13 

8 

9 

30 

43.3 

70.0 


(M) 

IV 

13 

6 

11 

30 

43.3 

63.3 


(M) 

V 

2 

14 

15 

31 

6.5 

51.6 


(G) 

VI 

6 

17 

9 

32 


719 


Total 


57 

62 

64 

183 

31.2 

65.0 



All ^irl 

s; (M) 

Mixed ; 

(B) All 

boys. These ablirevi ationB a 

Iso 

apply for Table 

21, 
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‘ABLE 21 






The Distrioution or 

■ Cases in 

the Second Group 










Per cent 

of 

Period 






Per cent 

N.-B. and 


N.-B. 

Fa liner 

Niui 

Tot III 

N.-B. 

former N 


W 

I 

9 

12 

12 

33 

27.3 

63.6 


(G) 

II 

9 

12 

11 

32 

28,1 

65.6 


(B) 

III 

4 

13 

13 

30 

13,3 

56.7 


(G> 

IV 

S 

2J 

a 

29 

28.6 

72.4 


(O) 

V 

20 

6 

8 

34 

58.8 

76.5 


(G) 

VI 

2 

18 

10 

30 

6.7 

66.7 


Total 


5^ 

74 

62 

188 

27.7 

67.0 
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SuminarizJition nf the material in the preceding tables is made in 
Tabic 22. Tliis table also includes the "probable error" of the 
percentages. 

T’ABLE 22 

Disj-rieiution of Cases in i’Iie Two Groups 


Grairp 

1 

Z 

N.-B. 

57 

52 

Former 

62 

74 

Nan 

64 

62 

Total 

183 

T8S 

Total 

105 

136 

126 

371 

Per cent 

29A 

36.7 

34.0 

100. 

ff/i 

.044 

.041 

,042 

.00 


The nujnber of cases used in the next tabulation (Tabic 23) is 
less than the original number. This is due to the fact that some of 
the pupils were transfers from other systems. In checking the school 
records it was found that some of these pupils’ intelligence quotients 
were derived from other sources than the Ilinct-Simon tests (Stan- 
ford Revision, 1916). Others had no IQ listed on their school 
record. Til irt^^- seven cases were eliminated for these reasons. The 
number of cases considered saUsfactov3r was 33+. 

The manner in which the intelligence quotients distribute them- 
selves in the three classifications (nail-biters, former nail-biters, non 
nail-biters) is listed in Table 23. Since the total number of cases 
Vr^as quite limited, 10 was chosen as the most appropriate interval, 

TABLE 23 


A FrEOUENCV DfSTRlBl/TIOM OF INTELTJGENCL' QuoTtEMTS FOR NAtf.-Bn’ERS, 
Former NAfr-UircRs, and Non Nail-Biter 3: Both Sexes 


Rarig:e 

IQ 

Nail-l)iters, 

Former N.-B. 

Non N.-B. 

Total 

H0-H9 

1 

2 

0 

3 

130-139 

0 

1 

1 

2 

120-129 

4 

11 

5 

20 

U0-1I9 

11 

22 

21 

54 

100-109 

23 

41 

30 

94 

90-99 

38 

30 

3t 

99 

80-89 

17 

10 

18 

45 

70-79 

7 

3 

7 

17 

'Fotal 

101 

120 

113 

334 


As each of the classifications was of different size, the numerical 
frequencies were not direetb^ comparable. By converting the cases 
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occurring in each interval into percentages the values in the various 
intervals became more comprehensible, To this end Table 2+ was 
computed, This table also makes more noticeable the relative distri- 
bution in each interval. 


TABLE 24 


A PliRCENTILR DiSTRIDUTION OF INTEIJ-IGENCE QUOT[IiNlS : Both Sexes 


Range 

W 

Nail-biters 

Former N.-B. 

Non N.-B. 

Total 

140-149 

.99 

1.67 

.00 

.90 

130-139 

,00 

.83 

.88 

,60 

120-129 

3.96 

9.17 

4.42 

5.99 

110-119 

10.89 

18.33 

18.53 

16.17 

m-l09 

22 J7 

34.17 

26.55 

28.14 

90-99 

37.62 

25.00 

27.43 

29.64 

80-89 

J6.83 

8.33 

15.93 

13.47 

70-79 

6,93 

2.50 

6.19 

5.09 

No, of cnseR 

toi 

120 

113 

334 

For each 

classification, 

jiall-b iters, former 

nail-biters, 

and non 


nail-biters, the mean was computed (ungrouped) together with their 
lespectivc ranges. These facts arc found in Table 25. 


TABLE 25 

The Mean IQ and Ranges of tiif. Mail-Biters, Former Nail-Bitijiis, and 
Non Nail-Biters: Both Sexes 


No. of cases 

Nail-bkcrs 

fot 

Former N. JJ. 
120 

Non N. H. 

113 

Total 

33 + 

Mean IQ 

97,76 

103.51 

99.94 

100,83 

Highest IQ 

140 

143 

135 

143 

Lowest IQ 

70 

76 

73 

70 


When the mean IQ was computed for all those who were not 
biting tlieir nails, the former and non nail-biters, at the time of 
this investigation it was found to be 102.19, whereas the present 
nail-biters’ mean IQ was 97.76. 

For intensive work 100 eases were chosen from each of tlic three 
classifications, nail-biters, former nail-biters, and non nail-bite is. 
Elimination of cases depended on their being, or not being, able 
to be matched to a comparable ease in cacli of the other classifica- 
tions. The nail-biting group was chosen as the master group, Tlic 
criteria for matching was age, sex, and IQ (within plus and minus 
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Jive points). The ease falling in the 140-149 JQ interval was 
dropped, since there was no comparable ease in the non nail-biting 
group. It IS of interest to note that a nail-biter, a girl, had a neurotic 
score equivalent to the ninety-ninth percentile on the Bern renter 
PersDUftlitp Inventory^ indicating her to be definitely neurotic. 

The distributions of the three classifications are grouped in deciles, 
As there are 100 cases in each classification they can be thought of 
as per cent. TiiCTcforc, the mimeTical frequency in each decile is 
the percentage within this interval. 


TABLE 26 

Cases iw the Various Deciles 


Decile 

N alb bite US 

Former N.-B» 

NonN.-ll. 

90-95 

7 

5 

7 

SO-89 

13 

5 

3 

70-79 

12 

9 

W 

60-69 

22 

7 

15 

50-59 

10 

5 

12 

40-49 

10 

17 

10 

30-39 

7 

15 

12 

20-29 

13 

15 

7 

10-19 

+ 

7 

10 

0-9 

2 

15 

14 

Among tlie nail-biters, 64 per cent were above the fiftieth per- 

centile. Only 31 

per cent of the 

former nail -biters 

exceeded the 

fiftieth percentile. The non naihblters had 47 per cent above the 

fiftieth percentile. In other words, 

the non nail -Inters were appar- 

ently normal, since the discrepancy of three per cent is i 

not significant. 

The tabulation of disciplinary infractions is presented in Tabic 27. 

During the first month 80 per cent of the infractions occurred in 


TABLE 27 



Disciplinary In fractions 


Two week' 




ifttei vals 

Nail-biters 

Former N.-B. 

Non N.-B. 

0-2 

4 

0 

1 

2-+ 

12 

1 

2 

-1-6 

5 

2 

2 

6-8 

• 

4 

4 

3 

Tot.ii 

25 

7 

8 

For cej)t 

62,5 

17.5 

20 
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the nail-biting ciitcgory. In the second montli the percentage de- 
creased. 

The relative adjustments for the three chissihcations, in respect 
to school, as measured by the Bell School Inventory arc indicated in 
Table 28. 



TADLli 28 

Studunts' Anjij.vrMRNT to 

riiK Sciinor. 



Ca.se .S' liaving 




raw .scores of 

Numb Cl 


CInssificaiions 

ten or more 

of cases 

Rank 

Nail-ldrers 

53 

100 

1 

Former nail-bilcis 

SCi 

100 

2 

Non nail-liitcrs 

62 

100 

3 


The score of 10 was chosen as the cut-off since. I his score seemed 
to discriminate amoiiK the three classifications. The numerical scores 
are j^robably not significant, although their relative rank is suggestive. 
Nail-biters tend to conform most readily, whereas the non nail-biters 
appear to conform least readily. 

According to Guthrie: 

We are generally fairly safe in Judging an individual's future 
hy his past, . . . Dut this fairly easy and certain prediction on 
the basis of past record is of no use when the (lucstion is asked, 

“What can he done to change this person, to rid him of an 
annoying habit or of a distressing altitude?" His past now 
gives no information because it has no record uf his behavior 
under aitcred conditions. Only the oliscrvntion of other persons 
who have been svibjectcd to some form of interference will 
answer tins question (21). 

Holding to this assumption, sophomore students were requested 
to write accounts in which they presented their experiences with 
finger nail-biting; together with their interpretation as to causes, 
persistence, and observed or believed cures. These students were 
instructed to observe the occurrence of nail-biting in their social 
environment, for the period of one month. If they themselves were 
nail-biters they were to observe the conditions under which they 
indulged in this habit. The entire group was told to try and recnli 
any past experience they may have liad pertinent to nail-biting, and 
also to ask their parents for further information. At the end of this 
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moiuli of collecting pertinent material they wrote their account. The 
following represents relevant material from these accounts. 

JoscpJt, former uuthi IQ 12S, age 15. 

The call. sea of finder iioU-bitingf in my opinion> ere nervtm.sness and force 
of liabit. h person, when he is nervous, must find something to occupy or 
gratify his desire for movement, lie may also l)ile hi.s nails at certain times 
such as while at the movies, playing hall, or while indulging in other 
activities. There are persons I know who bite their Uiiils while trying to 
figure something in\t] while thinking or concentrating deeply* 

1, being a n all-bit er once my sell, found out that the way to cure finger- 
nail-biting is to stop participating in activities which caused me to do so 
or give me the impulse to bite them. My mother, when she vvould catch 
me bitiug them when I was smaller, would slap or hit me. This only caused 
me to bite them more because it made me sort of challenge her. She often 
put soniethinE mi my nails to tiy and make me .stop biting them, but it would 
make me bite them more after the taste was gone. My mother finally stopped 
trying to cure me; so I found out I only bit them at certain times. I 
stopped doing these things and automatically I stopped biting my nails. 

Kassel, former itail-hiter, male, IQ 105, age 15. 

Nail-biting is caused tbrougii inheritance, neri'Oiisne.ss, or loneliness. As 
a former n a il-hi ter I have learned that only during idle and lonely hours 
the habitUxil px'i.stime tx'ikc.s place. Often it occurs in such a manner as to 
Cxi use severe nerv outness 

In iny opinion, ns n nail-biting cure I could find nothing better thxiri x't 
severe corporal punishment by a parent. Scvcriil weeks of tlcprived 
recreation ivoidcl cause the habit to decrease and slowly but surely the habit 
of nail-biting would be broken, 

Gmi/d, former male, JQ 107, age 16. 

1 was a finger nail-biter. I first started to bite my fingernails when 1 
started to help my father work on the baker route, and 1 would give a lady 
the wrong change. My father would go in and make the correction for 
me and when he would come out he would give me a scolding and then 
while he was talking to me I would bite them. Some other causes of 
fingernail biting are: nervousness, doing it from habit and not thinking of 
it, and ^vhen you are rnad._ 

When I was a finger iixiil-hiter it usually occurred when f was scared, or 
after I Wxi.s i/ixid and then got worried. It often occurs ivhen you are not 
thinking of it. 

The way I cured myself of finger n nil -hi ting was, one day I caught myself 
at it xind J told my older brother thxit every time he Sxiw me biting my nails 
he should start slamming me on the arm and after awhile my aim was so 
sore that I soon forgot oboiiL biting nails. Other cures arc: tell somebody 
IQ lemind yo\i to cut them every week, try lo catch yourself in time, 
look at others when they arc doing it and see what the outcome is. 

Thomas, won uail-hiter, male, IQ 76, age 16. 

I think the cause of finger nail-biting is from putting your fingers in your 
mouth when you were a baby- Another cause is as a result of teething, . . . 

'I'herc arc many ways of curing finger nail-biting, liy putting something 
on your nails that tastes bad, hut will not hurt you, putting olive oil on your 
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nnils, using adhesive tape on your nails, and many other ways. I think 
that the best way of curing it is by using olive oil . . . 

Josephj na'i^-hher^ male, IQ J07, age 15. 

I bite my finger-nails not knowing that 1 am doing it. I think the causes 
are yon don’t know that you are doing it, nervous, and habit. 

You bite your finger-nails when you don’t know what to do. You also 
bite them to keep them clean. I bite mine to keep the dirt out, 

I think a good cure for biting them is to put soinclliing on them that 
burns and if you bite them your mouth will get sore. Another cure is by 
getting poison ivy on them. 

Nonna, non naii’-biler, jen^ah, IQ 110, age 15. 

Nail-biting is a habitual way to pasa the time. Many persona bite 
their nails when there is a calamity or confusion of some soit. 

I have a girl friend who bites her finger nails (|uite frequently. She is 
nervous and gets irritable for every little nonsense. Her mother puts iodine 
on her finger tips and that hclps_ quite a bit. This girl is slowly getting out 
of this habit because she is growing up and docs not want to be embarrassed 
unnecessarily by biting her nails. 

Glattdiax nail-htlcr, female, IQ 93, age 15. 

Finger nail-biting is a monotonous thing to do. T am at it ever since I 
was small. My mother and father say they believe it comes from nervousness. 

It is very hard to stop it once you start it because I have tried many ways 
of stopping such ns putting some biller medicine on and polishing them, but 
it just seems I cannot stop. I think the cure might be just to let ihcin go if 
possible and when someone sees you have your fingernails in your moulli 
they should tell you to stop or give 3^011 a slap. 

Minam, nail-biter, female, IQ S6, age IS. 

I belleye finger nail-bliing is caused when people get nervous. When 
children in school arc told tUi^t they arc to have a test next week they start 
to worry about it, especially the day before they have the test, then they 
start biting tlicii* nails. Then the next day when they have the test they 
don't know much about it because while they were tiying to study the 
night before thej' couldn't, because ibc nail-biting look up their time and took 
their mind off their work, 

I got the idea of biting my nails by seeing one of iny friends do it. I 
thought it was pretty clever, so I adopted it too. 

I bite niy nails especially when we have a test and I don’t know much 
about it. I also bite my nails in classes that 1 don’t care nmch for, 

I think the cure for girls who bite their nails is to wear artificial finger 
nails. 

Catherine, former nail-hitcr, female, IQ 115, age 15. 

I tliink nail-biting starts from the nerves. As for myself, when I got 
nervous, or in a rush, I put my fingers to my mouth, and before I knew it 
t had a few finger nails off. 

One (lay one of my frieneb called to take me for a walk, . . . my fi iciicl 
looked at iny fingers and I knew wlint was going to happen, before I could 
make an excuse lie asked me if I bit my nails. I could not say no, . . . so 
since that time I never bit iny nails. 
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Anna, unll-biter, fcmnlej IQ 96, age IS. 

I first began to bite my nails at eight or nine years of age. My nails, at 
that time, interfered with my marble playing so I bit them off. This con- 
tinued iinLil It was a habit I could no longer control. Every time I con- 
centrated my hands unconsciously came to my mouth. . . . I tried many 
different ways of stopping but to no avail. I'hen t noticed that only when 
1 concentrated my fingers were in niy mouth. My remedy was to chew 
giirn, so instead of taking it out on my fingers I would chew hard on my 
gum. Then came a few monllis of jiervoiisncs.s and my newly »icf|»ii'cd 
nails went with it. Everything I tried would fail, even the gum. I tried 
veiy blight nail-polish, iodine, and sulphur, Then as (juickly as it came, my 
nervousness stopped and with this change I a+opped biting rny nails without 
even trying, but it seems that I had to twiddle with something while I 
concentrated or read. Now I have the very bad habit of biting ail the skin 
on top and around my nails until they bleed, I have not contjuered this habit 
yet, and I know not how. 

GrraliihfCi former ftaU-biter, female, IQ 12^, age 15. 

Nail-biting i.s nothing more than habit, and anyone wlio is determined to 
break the habit can do so. At one time I was biting my nails, but one day 
a friend noticed it and I was embarrassed. That clay I determined to stop, 
and I did. 1 don’t believe there are any really serious conditions for biting 
nails other than what the person believes in their own mind. 

UcHy'i wow nail-bitcri {ewnle, IQ lOS, age ii. 

Probably the chief reason for finger nail-biting is habit. 

Finger nail-biting usually occurs when a person's nerves arc high 
tensioned, or when he is bored by the person or subject which he ia cur- 
rently subjected to. Motion pictures give the person the time and the 
excitement needed lo bite his nails. Reading a novel, especially a mysteiy 
story, give.*} the person ample opportunity to indulge in this favorite pas- 
time. ... A small child should have a companion in a large empty house, 
or he too will become frightened by strange noises and turn to his finger 
nails for comfort, 

This defect can dampen a person's morale and therefore should readily be 
looked after. There are a few suggestions hy which to cure this, such as 
putting warmed olive oil at the end of the cuticle. White gloves also are a 
means toward the cure. But the most helpful cure is (he person himself, 
by his own will- power. 

BeAy, vatl-bUer, frmnffj IQ 91, age 16. 

The most important cause of finger nail-biting, 1 believe, is when you are 
upset and nervous about one reason or another; you bite your finger nails to 
get your mind off of your trouble. I have bitten my finger nails because 
I have seen other people doing it. Frequently people that are idle and have 
nothing in particular to do, bite them. Many people bite them out of habit. 
Occasionally people bite them because they have a feeling that they must bite 
them, they just can't do without it, they feel ail out of place and not like 
themself. 

I always bite mj' finger iiail.s tv lien I .am annoyed by something, for some 
reason or other. Sometimes I bite my finger nails ivbcn I am surprised; 
I bite tliejjj for joy aiul happiness. Frequently I bite them when they bother 
me, at certain types of work, or when we get testa in school, especially the 
subjects I am not good in. 1 bite them when I have nothing in particular to 
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do. When I am irritated and nervous about some news about my friends 
I bite them, think it sviif cheer me up, Somt times, when I am not feelin§r 
very well, 1 bite them because every ihiiiE nnnuys me iben. 

I think the best way to get rid of the habit is making up your mind not 
to do it, for success begins witU n person's will. If you think you want to 
bite your linger nails get sonicthing to do which you enjoy, or take a walk, 
Hy keeping yourself busy with cflicicnt work will help to decrease the 
nail-biting. In leisure time, find a hobby in whitii yon are interested, this 
will give you less time to bite your linger nails, 

Grace t former uaii-bUer, female, JQ 102, age IS, 

One of the possible causes of nail-biting is excitement mid irrilation of 
the natl-hiter. It Is likely to Appear also if a n.^ i 1 -hi ter Is very nervous. 
Frequently iieople who worry over their a (fairs or events arc liable to bite 
their nails as a means of escape, or for peace of mind. 

When excitement or an eventful incident has happened or is happening 
one may seek to bite one's nails for self-control. Nervous persona arc very 
apt to bite their nails liecaiise the nervous condition induces excess irritation 
and they bite their finger nails without any knowledge of doing so. 

A probable cure for nail-biters is to obtain a substance which is bitter, 
tnstingj to spread over the nails, then when the Inter embarka on the task 
of chewing Win nails be is met with a bitter object. This treatment wai 
given to me at an early age and has cured me of hitiug iny nails. Aiiothci 
cure is to put scoKli ttipe or any other kintl of tape aroiuid the /ingcra. 

Eivaijor, former riail-hitrr, fcinnh, IQ 143, age 14. 

I first got into the habit of biting my finger-nails when I saw a friend 
doing it. Afterward it became a hnbit with me. Other causes for biting 
the nails arei worrying, nervousness, and uneven or rough nails. Some 
people do it unconsciously. If they do not have anything to do or are silting 
idle they automatically start biting their fingcr-naila. 

There are mnny so-called cures for this habit, but few of them are 
effective. If a person leads a quiet life he may some limes stop biting his 
nails. To Gurc myself of the habit I bought a strong but linnnless solution 
gnd applied it to my finger-nails. Hut this did n't stop me, and I gradually 
came to like the taste of the solution. Wliat really cured me was cmbarraHs- 
ment. Whenever I went out people always used to look at my short finger- 
nails and make remarks about them. After a few of these incidciUs I forced 
myself to stop biting my naiis. 

Margaref, non /Eail-biirr, female, IQ 83, aye 16, 

The causes of nail-biting arc nervousness or excitement. Tliis habit 
starts chiefly when they are small, and naturally grows with the person if 
they are not conscious of it. Usually this happens when they have leisure 
time. If a person is jittery they ahso start biting their nails, 'i'he possible 
cure for this is to polish the nails; or to inspire the person to take care of 
their nails. If this doesn't help, artificial nails can be put on, this way 
when they start biting the artificial nails do not break o(T and ilic person 
might forget about biting their nails. 

Siep/irii, non nail-biter, mafr, IQ 106, agv IS, 

A few causes of finger nail-hiting, I believe, arc: when a person is 
nervous he immediately puts his hands to his lips and without knowledge 
of ivhat he is doing he chews his nails; another cause is a force of habit, 
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a person who hitcs his riiiger-nails just so he can do something to steady 
his nerves; another Lime I’ve noticed that a person purposely hites his nails 
to annoy somebody; many persons bile their finger-nails because they arc 
long and annoy them. When a person is worried he also hitcs his finger- 
nails, 

The cures for finger nail-biting are: cut olf the fingo^nails until the 
person forgets about them. I cured my brother of this habit by embarrassing 
him in front of his companions and a few times in front of girls. 1 know a 
lady who mixes some harmless ingredients and when her children arc asleep 
she puts it under their finger nails. When they bit Lhcir nails they im- 
mediately started to spit and the mother told them that a little hoy got 
sick from the germs on his finger-nails. The children looked frightened a 
bit, l)Ut 1 have seen that tlicy have nice even finger-nails, instead of the 
kind they had a few ivceks before. In some cases the children who have their 
hands slapped ivhen they chew their finger-nails stop the habit, because 
they are afraid of being reprimanded. Some children, when reprimanded, 
become spiteful and do it to anger their parents, 

Ldmati na]l-biier, uuticy IQ PSj /j^/^ H. 

As a nail-biter I should say the caij.«fes for nail-biting aie nervousness or an 
unsafe feeling. During an exciliug oi horrifying motion picture, or liding 
in a speeding automobile, one’s lingers tend to draw toward the inouth anti 
nail-biting occurs, 

From my own experience, 1 remember riding in an autoinobiJc at a high 
rale of speed and in a few seconds 1 found myself biting my linger-nalls. 
Another incident I can lemeniber was the ninth grade examinations, which 
had me worried and nervous. A few minutes before the examinations began, 
almost autoninticaliy my hand was drawn to my mouth and nail-bliing began. 

Personally, 1 do not think nail-biting in an adult can be stopped by putting 
iodine or other drugs on them, Although small children may he cured by 
applying a harmless, hiirah-tasiing drug. The best cure, I think, would be 
force of will-power, Every time you start to bite them think of the danger 
to bndy TtYui ^ that tbt 

person will stop. 

Staidoyt von uail-biter, male, IQ lOSt age / 5 . 

A person who is nervous usually bites his nails. S(Dine people bite them 
when they arc alone and have nothing to do. I also believe that finger nail- 
biting runs in the family. As in my own case, my father and mother did 
not lute their nails and the same applies to me. Another cause comes from 
leaving children who bitt their nails go near small children or babies, the 
small children wdll sec them doing it and will imitate them. Aftei* they 
imitate them, it will hcCoitic a habit. 

It usually happens when the victim has nothing to do and becomes nervous, 

so he bites liis nails to give him something to do. It also happens when a 

person is under a stiain, as when someone is questioning hicn. A person 
should never be told to stop because as soon as the person's hack Is turned 
he will do it again just for spite. 

7'hey should use more effective means of try inp^ tn make them stop, 
like putting a liquid on the nails that is disagreeable to the taste; or file the 
nails down so they cannot bite them and keeping them filed flown until he 
is brokej} of the lial>it. A j)leasflnicr >vay would be to give him somctl)ing to 

do, like building model nirplane-S, to keep his mind off his nails. 
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fortney nail^hUfr, malcj IQ 91 j fige 15. 

Tile only cause lor hi ling iny noils ’vvas thfit T, ^vlicii younger, was very 
nervous, and very miicli afrakl. In my third year of school my arithmetic 
teaclier -vvas very hot headed, and had an a^vhd tcmiicr. Prom that year, 
until about two months ago, I was liiting my fuiger-iiails. For the past 
number of years I have tried a few difTcrent ways of stopping, but met -with 
little success. 

I usually bit my naiks when in a very nervnua state as when taking a 
test in school, while listening to an exciting radio program, very often at 
home while playing a game of chase, soinctimea while wailing for my hoy 
friend. Now that I am older I have lr>sl a lot of that fear nnd nervousness, 
which I believe lias helped greatly in the cure of my nail-hiting. Nfy buddy 
and I, both used to bite our nails, but after you started this experiment we 
made an agreement lhat whenever we see the other one biting his nails 
we would slap the other fellow's hand* This little trick, and some personal 
pride have all helped in my slopping of finger nail-biiing. 

Rolftud, iiou nn'd-blter, viaJcj IQ 103, age 15. 

I have observed that when a friend of mine bites his dngcr-nnils he seems 
extremely nervous. He doesn’t bite them constantly but only, it seems, when 
he gets the notion or urge. 

He bites bis /inger-nails alnio.st evciy lime be sits by the rnriio. It may 
be excitement, nervousness, or just_ a lack of ftoiiicthing else to do. When 
he visits me, or another of his friends, and if silting and talking quietly, 
he begins biting his finger-nails, if that is wliat you can call those things 
on the end of his fingers. He has them chewed down to mere bloLclicii. He 
owns a guit,Tr but doesn't play it much because of his lingcr-nails not being 
able to support his lingers when he presses on the stiinga. Thus he is 
always complaining. 

I believe the thing, or things, that will cure him arc trying to play more 
on the guitar, as there i.s a need for finger-nails of the correct length and 
shape, 'rhen, he should conceiiirntc on keeping his hands away from his 
mouth while sitting by the radio. If lie could have a chain with a few keys 
on the end, to swing; this would keep his hands busy. In other words he 
should have some means of diversion. If he has to he nervous let him show 
it by swinging the chain and not by biting his nails. Last, or perhaps 
first, lie should improve his nervous condition. 

Thelma, former nail-brier, female, IQ 99, age IS, 

The people of today who bite llieir finger-nails ore usually considered 
nervous. They are very annoying to the people around them. Many people 
have various ideas as to the causes of finger nail-biting, but the one occupied 
in this ta-sk is really the only one who knows, . . . 

If you have ever watched a finger nail-liiter as he goes about his task, 
you will probably note that he lias several ways of approaching his nails, 
and probably does it unconscious of the fact until he feels it. He probably 
first leans on his elbow, then rests his head on his hand, and finally places 
his fingers in his mouth djkI chews away to his Ji cart’s coutciit. 

Putting various things on the nails, wearing gloves, having someone slap 
you each lime you place your fingers in your moulh, and various other ways 
have been used to cure it, but few have had success. The person himself 
must just Set his mind to it, and have a good reason not to liilc them, and 
after a lime they will break away from the habit. 

I used to bite my finger nails but have stopped for about two moiulis now. 
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I tiki most of my hiting >vUen I uttendecl movies or if I had something on my 
mind. The one thing that made me bite my nails most was worrying about 
my marks at school. A way that helped me to stop biting my nails was, 
as soon as I got home from school I chewed gum, and as Jong ns I had 
something in my mouth I didn’t bite my nails. 

jlArryj farmer nail-lfifcrj fcmnile, IQ 121 ^ age 15, 

When I sec an exciting gangster or mystery picture, or read an interesting 
book I always have to have something to chew on. If I have candy or 
chewing gum my nails are safe. If my nail breaks and becomes rough, and 
there is no linger nail-fdc near by, it bothers me so I start biting it. 

1 can sometimes leave them grow for a period of time, but tlien I liite 
them again. Just now I am leaving them grow. When I poJiahed them they 
grew, but then I pcelcti the polisli off. Therefoie, I think the cause of nail- 
liitjng is nervousness. 

I think maruciiring the nails is about the best cure, but then it sUouidii’t 
be stopped until the nnii-biter is convinced that he is cured. Another way to 
atop nail-biting is by putting iodine or some kind of bitter medicine, or 
salve on the finger tips. 

DorUre'ilj non naW-b'iter, femnle, IQ 111, atje 16. 

In my estimation, the causes of nail-bitjiig arc mainly due to jii.'jt plain 
car cl essnc.s'-H, oj as some thing to pass the time. Although, in si state of 
emotion or excltomenl, a person may find this about the most natural <ir 
quickest way to quiet fhemsclves. 

A person has to start biting his finger nails, sn ic is up to him, and to him 
alone, to slop it. fl is only, more or less, a habit and almost cvciyoiic, 1 
think, wiio really cares to and wants to can cure themselves of their own 
habits. 

A very good and inspiring ciiic for some girls is to get a glimpse of well 
kept finger nails, this gives them a longing for the same. So many girls, of 
teen nge especially, have foitnd this to be tlie mo.'d likeable and quickest cure 
for the habit. 

Inna, non uaii-biier, femtiU, IQ 93 i age 15. 

Nail-biting is often caused by ncivtmsiicss of a person, thou it becomes a 
habit, and is very hard to gel out of. People go to the movies and they sec 
something exciting, the first thing you know is that their hand is in iheir 
mouth. Often when people walk on the street something happens and they 
get scared, then they bite their nails, 

I’herc are maJiy wnys to get out of biting nnils, by just a little effort from 
the person doing it. Yon can put soap under tlie nails,* iodine rubbed around 
the nails, bandage the Zingers, pepper under the nails. 

4 . Discussion 

The assumption of three classifications, nail-biters, former nail- 
biters, and non nail-bitcrs, instead of the usual two was considered 
significant- The idea of a trichotomy was suggested by Helen 
Walker. Her idea was that the former nail-hitcrs would he more 
similar either to the nail-bitcrs or to the non nail-hiters. It was 
apparent that each of these categories had some unique cluiractcristics. 
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Their distribulions were such tlifit roughly cadi coirtposecl one-third 
of the experimental group. This was very fortunate as it facilitated 
setting up the three categories so that there would be 100 satisfactory 
cases in each. Another tendency (Icfinitcly iiidicntcd by Tables 20 
and 21 was that approximately onc-half, or more, of the nail-bitcrs 
had desisted by their (iftcentli year of life, 

One can see that there was considerable variation of the incidence 
within each of the categories, period to period; however, tlic two 
groups studied were considered equivalent. It was observed that 
those pupils who come from the lower economic levels, and from 
the oldest population centers of the city contributed more active 
nail-bitcrs than did those coming from the higher economic levels 
and younger population centers of the city. About one-sixth of the 
cases (first group, period five; second group, period six) were from 
outside districts (rural section). These contributed tlic smallest 
percentage of active nail-biters. Although there had been as many 
nail-bitcrs among the pupils in these periods as niuong the urban 
pupils a larger number had desisted. 

The first group, Table 20, and the second group, Table 21, were 
considered equivalent for this investigation and were summarized in 
Table 22. The standard error of the percentages, of cacli of tlic 
categories, was also indicated in this table. 

Table 23 offers an interesting distribution of intelligence among 
the three classifications. Of the three cases in the highest interval, 
140-149, two were former nail-bitcrs, and one an active nail-biter. 
All the cases having intelligence quotients that were comparable were 
used. Those IQ^s which were derived from tests other than the 
Stanford Revision, 1916 cd., of the Binct-Simon tests were not 
considered comparable. Some students who were transfers from 
other districts did not have any IQ recorded on their school records. 
It was deemed advisable to convert the frequencies in Table 23 into 
percentages (Table 24) since each classification contained a different 
number of cases. By simple inspection the outstanding ch.aracteristics 
of each of the distributions can be seen. To obtain the greatest 
possible accuracy from the available data the incan^ were computed 
(ungrouped) in Table 25. By taking all tliosc not biting tiicir nails 
at the time of this investigation (former and non) their mean IQ 
was found to be 102.19. There was found to be a detectable dif- 
ference between the mean IQ of the nail-bitcrs and the former nail- 
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biters. There is also a difference between each oi the three classifi- 
cations, The non nail-biting group had a mean IQ of 99.94 which 
13 essentially tiie fame as the theoretical mean for intelligence at 
large. As a group the former nail-biters were slightly more intelli- 
gent Ijaving a mean IQ of 103.51. The nail- biters^ mean IQ was 
97.76. This gives a difference of 5.75 between the mean IQ of 
tile former nail-h iters and present nail-biters. This difference sug- 
gests tliat inteUlgcncc may at least facilitate the desisting of nail- 
biting. Individuals -with higher than average intelligence possess 
more than average insiglit. These former nail -biters were appar- 
ently more successful with their respective viroblcms than those still 
displaying nail-biting activity during their fiftccntli year. This addi- 
tional insight wliicli the former nail- biters displayed may be a con- 
comitant of their greater intelligence. The former nail-bilcrs were 
found to have the smallest percentage of cases falling above the 
fiftieth percentile on the iic\irotic scale of the Bevnr cuter Personality 
Inventory, Tlie exact per cent was 31, The nail-biting group had 
64 per cent exceeding the fiftieth percentile. The non nail-biting 
group appears to have been the most normal of the tlu'cc; as tlicrc 
were 47 per cent exceeding the fiftieth percentile- In one particular 
case, the girl having the highest IQ among tlic nail-biters, that of 
143, had a neurotic score fallijig in the ninety-jiintli percentile. 
Evidently in this case in spite of the superior intelligence of this 
pupil her problems were such that they exceeded her mental capacity, 
as evidenced by the high neurotic score. 

Table 27 shows, rather definitely, that nail-biters arc most likely 
to be the offenders during the first month of scliool. During tlie 
first montli tlicy contributed 80 per cent of the infractions, whereas 
during the second month their contribution was 45 per cent. If we 
inspect the last two-week interval we see tliat the nail-biters weje 
contributing only about their expected proportion of infractions, 
Within the two month interval in which this investigation wa.s 
conducted the nail-biters contributed 62.5 per cent of the infractions. 
Their higher amount of infractions may. be due to the excessive drive 
which nail-biters appear to possess. In line with the trend of a 
dimimshing proportion of infractions, contiibutcd by nail-biters, was 
that of greater conformity to the school dictum, as evidenced by 
the information found in Table 28. This indicates that at the time 
the School Inventory was given the nail-biters tended to have the 
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lowest iiverage number of individuais liavinj^ 10 or more complaints, 
of the three classifications. The former naibbiters were a bit more 
dissatisfied but were more like the nail-bite rj? than the non nail-biters. 
The difference was only three per cent. It should also he noted 
that the former nail-biters, as a were the most intcUlfrcnt 

of the three classifications and so probably experienced a lesser 
amount of frustration in their school work than did the non nail- 
biters. The nail-biters instead of complaining probably substituted 
nail-biting, 

Some of the statements in the students' accouiits deserve more 
than passing notice. The 25 excerpts offer iniich material for 
reflection. 

5. Findings 

Among the 371 students studied, in the tenth f^radc, 29.4 per cent 
were nail-biters; 36,7 per cent were foimei nail-hilers ; and 34 per 
cent never bit their nails. 

When the present nail-biters were added to the hirmcr nail-biters 
they accounted for 66 per cent of the entire exj^cri mental group. 

Urban pupils had the greatest proportion of active nail- biters. 

The nail-biting pupil liaving the highest IQ, 143, had a neurotic 
score on the Bern renter Persojialily Invotfory falling in the niiiely- 
ninth percentile. 

As a group die former nail -biters had a mean IQ of 103.51, 
whereas the nail-biters’ mean IQ was 97,76. Those that never hit 
their nails had a mean IQ of 99.94. 

On the Hernreuter neurotic scale 64 per cent of the nail-biters, 
47 per cent of the non nail-biters, and 31 per cent of the former 
nail-biters exceeded the fiftieth percentile, 

The non nail-biters, as a group, appeared to he the most normal 
as to intelligence and neuroticism. The former nail-biters had a 
slightly better than average intelligence and were less neurotic than 
the non nail-biters. The nail-biters were slightly below in intelli- 
gence and were more neurotic than either of the other two categories. 
Of the pupils studied this was true for non nail-biters, former nail- 
biters, and nail-biters as a group; tlicre were exceptions in each of 
the classifications. 

Nail-biters contributed 80 pei- cent of infractions during the first 
month of school, 45 per cent during the second montli, hut only 
36 per cent during the last two- week interval. Koi die entire period 
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of WRcks 62.5 per cent of the infractions were jiccountjible to 

die nail-bltcrs. 

The non nail-biting group had 62 per cent of their scores ex- 
ceeding 10 an the School Invcniory^ hy I3elh The former nail-hiters 
hficl 56 per cent, and the niiil-biters 53 per cent. The nail-biters 
appear to be the more conforming to the school situation. 

The tenth grade students' accounts contain valid and reliable 
evidence bearing on the problem of finger nail-biting. 

The great majority of the students in their accounts expressed the 
belief that nail-biting could be cured, rievertlieless realis^ing, at least 
in part, tlic cliflicuity encountered in curbing this behavior. 

The crux of any so-called cure, no matter ho’w scientific or bizarre, 
is dependent upon the attitude and belief of the person lo be cured 
of tJic nail-biting behavior, 

Nail-biters often bccoinc resentful ivheii adults try to stop tJiis 
behavior by taping their fingers, or putting bitter-tasting solutions 
on their fingers. 



IV. INTERPRETATION AND DISCUSSION 

In fitting into a completed mosaic tlie findings of an investigation 
covering eight consecutive years one is impressed by the slight 
progress made. The inductive methods were used, almost exclu- 
sive! since they appeared to be the most appropriate. Seasliore^ 
in discijssing work mctliods characterizes the inductive methods by 
saying; ‘‘The iiutuctivc methods of scienilfic research might then 
be thou gilt of as a super ‘low geaP having tremendous power, but 
with low speed” (52). Syz, in describing the part played by fin 
investigator, makes a statement which seems a propos: “Tlie observer 
himself, the psychiatrist or investigator, also embodies this matrix 
of maladjustment, and thus becomes automatically and unavoidably 
a part of the material with wliicli lie is confronted. . . (61). 

'Po funiisli a suitable sub-stratum of tlicoiy other writers’ con- 
tributions need to be incorpoiatcd. Tiiosc investigators’ works wlucli 
most nearly fit the touml facts arc drawn upon. 

Probably, as Woodworth suggests, "Young cluldren are rather 
easily conditioned, and the more so up to the age of three or four, 
lleyoiul that age conditioning becomes progressively less dependable" 
(75). This accounts for those eases of nail-biting which have tliciv 
inci]dency in the tliird or fourtli 3'eai\ As it occurs, many more eases 
have their incipiency after the fourtli year than prior to tliis time. 
In fact the greatest incipiency of the group studied was found to 
be between eight and ten years of age. In the liglit of this fact 
a more conipi’chensive form of conditioning is needed, The more 
inclusive form of conditioning presented by Razran is more appro- 
priate! 

. , , . pattern coiidrUonirig posffcsses a considerable number 
of characteristics that could by no means he predicted from the 
known facts of simple conditioninf^, and that these characteristics 
seem to be in some, if not very delinitc, way related to the 
properties and the arrangements of the stimuli in the patterns, 
Specilitally, the most significant indications were: (1) Condi- 
tJoning to a pattern of stimuli may he much greater than to the 
Sinn of tlif component stiiiinli of the pattern, or, even, the con- 
ditioning may be evoked only by the pattern while the com- 
ponents me locally ineffective (supni-sumiiiation) (46), 

As to tile niatritenaiice of luiil-hiting behavior, in diuctissing the 
effect of freqvtcncy of reinforcement, Brogden contends that "a rcla- 
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tivcly low fiequency of re in force in cut will main till n the OR at a 
high response-level” (10). 

In tlic original learning situation, as nail-biting is essentinlly 
learned, some of the factors which Mow re r has noted were cvidciitly 
operative. In discussing anxiety, wliicli is delijiilcly a factor pre- 
ceding nail-biting activity, Mowrer says: 

The present aim lysis of aiixmiy ( aiuiripnlinn, expectancy) 
and its role in shaping both “adaptive” and “mal- adaptive” 
hchavior in human beings is also consistent with the growing 
tendency to eliminate the distinction between learning through 
“punishment” and learning through “reward.” I'hc earlier 
view was that so-called punishment “stamped out” hnbita and 
reward “stamped” them in. This di.siinctKifi now appcor 5 f to 
have been spurious and to have depended upon a selectivity of 
emphaj?is or interest (38). 

Elsewhere, Mowrer states: 

In exti'cine cases, where anticipation in so highly developed 
that it reaclicg the anxiety level and, to speak loosely, “spills 
over” into motor channels, it can often be detected in gross 
behavior. 'J'he so-called “nervous” movements of human beings 
are talcen, as a matter of course, lo indicate apprchcn.sion and 
“worry” on the poit of the person allowing them (37), 

The preceJing quotation very aptly describes the nde played by 
finger nail-biting for the nail-biter. It is essentia lly a liabituntcd 
motor outlet. Mowrer believes this prepara tot y set (expectancy) 
has a central locus. To qvote Mowrer, , , in tlie final analysis 
this plienomcnon depends upon the assumption and mainienance of 
characteristic body postures and patterns of muscle tension^* (39). 
Ill actual observation of the nail-biting activity it was noted that 
there were rather characteristic postures assumed by the nail-blter 
directly pieced ing the activity, as well as during, and somewhat 
directly after its cessation. In elaborating on postural tensions and 
conflict situations, Freeman says: 

Though it would he unwarranted to suggest that postui’al 
tensions svi|( of tlicinsclvcs provide a complete description of re- 
el ctioiis to the conflict situation, the wiitcr is encouraged to 
believe that wc shall retiini from Lheir study better equipped to 
handle the balfling problems of the psych osch. 

It is possible that with adcfjnaic attention to det.iil, not only 
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may we discover the special patterns of postural fixation which 
are early cnjiditionetl to iinsnlisfied needs and bring about their 
reduction by reconditioning, but also we may direct the gen- 
eral coiuliticm of hypo- or by per -activity to levels most con- 
ducive to psychologically adeejuate behavior. Even more im- 
portantly, such analysis would open the way for the establish- 
meut of a paychiatric “piunsoll mark" — a line such aa is placed 
upon a boat to indiente how heavily it may he loaded and yet be 
buoyant enough to meet the added strain of storms, , , , If we 
had some objeetlve ciiteria of the limits of effective performance 
set by persistent bodily conditions and could predict the 
(jiiaiua oF energy which constituted the safe loading point of 
the individual's higher nervous centers, we might steer the hypo- 
or liypcr^rcactive into more appropriate situations before rather 
than after breakdown had occurred. Finally, instead of having 
to interpret a conOict situation in terms of mental dynamisms 
we might operate directly upon its postural residues (17), 

Among practicnlly all the nail-bitcrs there wus found definite evi- 
dence of conflict* many times of ihc oveit type — as with boys; and 
the implicit type — more noticeable among adolescent girls, Symonds 
very aptly describes the origin of con flic ts in parent-chiW relation- 
ships ; 

No child develops, unaided, condicts between what he fecU 
like doing and whnt he hcUcves he ought or ought not to do. 
Somewhere ihc conflict ia brought into being by parciits or 
otliei's* who hold staiidards of what is tight and wrong and 
attempt to impose them oi\ the child. Evidence goes to indicate 
that far inorc disturbances in personality development in children 
arises from lack of emotional security in parent-child relation- 
ships than fioin any other single factor. Every parent has both 
love and hate to bring his child; but in too many cases the 
qurintily of hate is dominant, and the threat of this rejection 
cniiscs grave disturbances to the child (60). 

In line with this trend of thought, a study conducted by Pintner 
and Lev pertaining to the worries of school children shows . . that 
both sexes worry most about family and school items. Next as 
sources of worry come personal adequacy, social adequacy, economic 
problems, and health problems’* (44)- 

Consistently, it was found that nail-biters were in an cmotion.il 
state (usually unpleasant) during their indulgence, ^i'he value of 
the emotion as a substitutive response is presented by Tuttle: 
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The overt acta which arc favorahlc to success are not emotion; 
for if tliey arc known to be adequate, no emotion occnis. . . . 

Emotion is a substitutive rcHponse iiivolviiiR both intern nl and 
overt activities, together with the feelings and sensations caused 
thereby, resulting from failure to mnlcc an adequate readjust- 
ment, Commonly the substitutive response follows failure to 
escape an unpleasant situation or achieve a more higlily 
desired situation. . . . 

However, thwarting is the most significmu factor in explain- 
ing the nature of typical emotional states. , . . 

The chronically maladjusted individual is obviously the 
product of a long sequence of complicated factors. . . . Once the 
motor behavior involved in an emotional reaction i) rove 9 satisfy- 
ing to the individual, the tendency to condition that form of ex- 
pression is hegun, Tiicrc is iioLliiiig about the conditioning 
process that precludes the pcrjiinneiU cotulitioiiing of abuorinal 
motor foims, external or inicrnal. VViicn such condiiioniiig 
has taken place, nothing short of reconditioning can leslurc tlie 
individual to normal health and hahinccd adjustment (66). 

Delay or suspense was found to be tlie most prepotent stimulus 
situation for eliciting nail-biting. Kuril indicates that even among 
the infra-luiman animals delayed response causes disruption of 
activity (31). 

In analyzing frustration and aggression Dollard, et al,j point 
out that: 

In many ndidts and even children, frustration may be fol- 
lowed so promptly hy an apparent acceptance of the situation 
and readjustment thereto that one looks in vain for the relatively 
gross criteria ordinarily thought of as charactenzing aggressive 
behavior . . . the occuirencc of aggressive behavior always 
pj'e-sup poses the existence of frustration and, contrariwise, that 
the existence of frustration always leads to some form of ag- 
gression. . , . (15). 

Children respond to adults, as Woodworth points out : 

All persons fall for the child into one or the other of two 
great classes; in the one class arc those who impress him as 
being of ,'iiipenor power, who evoke iiis negative self-fee If iig, 
and toward whom he is submissive and receptive; in the other 
class are those whose presence evoke his positive acif-fccling 
and towards whom he is self-assertive and inasterfiil, just 



ALBERT LIJROY UILLIG 


199 


because they fail to impress him as being superior to himself 

( 7 ^)^ 

According to the eviJence, male nail- biters of elementary school 
age were found frequently to manifest temper tantrums. They also 
received more than their expected share of spnjilcings. 

lleing what they arc, nail-biters experience thwarting and con- 
flicts quite frequently. If in n thwarting situation *i child success- 
fully reduces’ his tension by nail-biting he becomes predisposed to 
bite his nails on othci occasions when thwarting occurs. 

Nail-biting satisfies Shaffer’s criteria of a nonadjustive response. 
The evidence indicates that there is 

"a pcrijiatCJit viseernl sUUc, ... is diffused motor activity 
and a Jieighteiied readiness for nindoni muscular responses. 

The tense person chews his nails. . . . The third principal 
synqaom . , . is a condition of worry or anxiety, which is a form 
of fear response" (53). 

It was evident that nail-biting, in its incept ion, was a non ad] us tive 
emotional response to blocked anger. On recall, however, it appeared 
in retrospect as a fear response. Its original stimulus seeins to be 
an interference with the self-initiated activity of the individual, 
which at first resulted in overt emotional manifestation of anger. 
The motor aspects of t)ic anger response became inhibited by fear 
of punislunent, but the emotional lone persisted. 

The persistence of nail-biting is due to inconsistent training- 
Thus it was a hist resort in situations involving frustration, con- 
flict, or suspense, serving as a means of reducing fear, and in this 
capacit}'^ may persist in later life as a response to an 1103' in g situations 
or memories. If nail-biting operates to secure a temporary escape 
from an unpleasant task it will be learned and employed rcjieatedly, 
as will any other form of adjustment that serves as a tension reducer. 
This behavior owes its existence to learning (12, 57, 53). It is 
usually learned when tlic individual is in an cnootional state. All 
of the eases studied consistently gave evidence of tension. This is 
in keeping with the findings of other investigators (25, 29, 53, 56, 
28, 47). 

Nail-biting can apparently have its incipiency any time after the 
fourth year (71). In the normal elementary school poimlation 
studicii in this investigation it was found to have its greatest in- 
cipiency during tiic ninth year. 
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The incidence of iiail-bil-inR has hecn the aspect most investigated, 
largely because it was considered as a factor in investigating other 
problems such as enuresis (50), otlier nervous mannerisms (41), 
and in other clinical studies (l2, 30, 7), 1 he incidence found in 

this investigation varied accordiug to years, and tlie nature of the 
group studied. During 1933-34 it was found that approximately 
40 per cent of the elementary pupils studied were nail-hiters. Dur- 
ing the succeeding year, 1934-35, there were 60 per cent. During 
July, 1936, it was found that 25 per cent of tlic patients in the 
cliildrcn’s ward of the Allentown State Hospital were nail-biters. 
The percentage found during the school year of 1937-38 was 20 
per cent; 1938-39 it was 25 per cent; and during 1939-40 it was 
29 per cent. 

Wechsler (71), in a study conducted to ascertain the incidence 
of nail-biting according to age, found an increase during the ninth 
year^ although not guite to the sfunc extent as was found in the 
present investigation, He found the greatest increase occurrijig 
during the thirteenth year, This docs not hold for the present study. 

Since nail-biting is an emotional ii'-cd habit, some cue of the originfil 
learning situation is the precipitating factor. Some of the prepotent 
stimuli for nail-biting arc strain (47, 71, 36, 28), rough edge of 
the nails (21), frustration (36, 16). The students in naming situ- 
ations eliciting nail-biting indicated those in which fear or suspense 
were dominant. 

Two general aspects concern us at this juncture: (^/) what unique- 
ness nail-biters possess in regard to intelligence, siblings, neuroticism, 
sex, and conformity to the school situation; {b) to what degree. 

hiielltgence: Viets (67) in her study concludes tliat t'here is no 
difference in IQ for the nail-biters and non nail-biters. As licr total 
number of cases, consisting of 75 eacli of nail-biters and non nail- 
biters, were taken from hospital case records her inference seems 
doubtful. Among the elementary school cliildrcn studied in this 
investigation a slight difference was noted. The nail-biters as a 
group were lower in intelligence. Among the tenth grade vStuclents 
studied a limited difference was found. The nail-biters as a group 
again reflected a soiuewliat lower mean IQ. The difference in the 
mean intelligence of the non nail-biting group and the uail-bitevs 
was insignificant, but in isolating the former nail-hiters from tlic non 
nail-hiters and present nail-hiters their mean intelligence was some- 
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what higher than cither of the latter groups. This suggests the 
jiossibiUty that the superior nail-biters are likely to desist earlier. 
This does not necessarily follow for a particular individual, merely 
as a tendency. Among the tenth grade students studied over 50 
per cent had ceased their nail-hiting activity, 

SibUufjs: Tliere probably is no real relationship to any particular 
number of siblings. The present findings arc substantiated, in gen- 
eral, by those of Viets (67), She concludes from her data that 
there is no real difference as to the number of siblings that cannot 
be explained by “chance.' ’ The one-child family appears to con- 
tribute less in proportion than would be expected (cf., 69). 7^he 
larger families tend to contribute slightly in excess of the expected 
number. Of course the greater number of siblings would also in- 
crease the chances of this behavior being learned. As a general thesis, 
jiail-biting seems to be essentially distributed normally, at least in a 
statistical sense. The following writers (35, 48, 49, 13, 63, 20, 
41, 54, 36) believe aeuroticism is a dciinitc attribute of nail-biters. 
This general consensus was substantiated. The degree, however, as 
derived from st.aiidardized questioniiaires was not found to bo great 
except for a few items and even in these there was a sex differential. 
It would be difficult to conceive individuals who bite their nails as 
being neurotic to a I.irge degree since approximately two- thirds of 
a school population indulge at some time of life before the fifteenth 
birthday. This very fact gives weight to the concept of conceivijig 
nail-bitcrs as “average” (45) as tlicy would contribute approximately 
two -thirds of the total data (at least statistically). Without intend- 
ing to be facetious, Hollingworth, in discussing ncuroticisin during 
the course of one of his lectures, stated something substantially like 
this: There is something cosmic about neuroses, even to our civil- 
ization, raiment, customs, etc. At the time this declaration see me d 
incongruous, but later observations indicated its poignancy. 

Sex: The pattern for the occurrence of nail-biting is abovit tlie 
same for boti\ sexes, although the types of stimuli arc somewliat 
different. According to the analysis of significant items for girls the 
problem of sex as stimuli can be operative, but this is a concomitant 
largely due to tlic nature of our culture- The hospital eases indicated 
that sex was at times one of the problems of the nail-biters and to 
this extent it would he significant. Its contribution is due more to 
social pressure (35) than to the sex urge itself. That it has mas- 
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tiiibatory implications (7l) is niucli too dramatic and nioraiistir. 
to be given much credence, The evidence collected docs not show 
sitch a cansal nexus. To tJic child ren they were in separalc cntcf^orics. 

Confornritif io school siinatioji: In the rather foimal school pro- 
cedure employed in commercial arithmetic class the nail-b iters studied 
tended to conform. However, if much freedom W'as given they 
became more aggressive tlian the non nall-bitei's (cf., 67). 

The three highest ranking facts believed, by the students, to be 
true of nail'blters were : (ff) nervousness, the belief that nervousness 
is a part of the nail-biting syndrome. This is sidistantiatcd statis- 
tically (20) as well as clinically (19, 12, 6) (cf., 67). {b) Excite- 
ment, ranking second, is substantiated by others (63), (47); and 
(c) It is a habit (16, 11, 24, 6, 48). 

Most of the elementary school children claimed they were aware 
of biting their nails. The tenth grade students also said tlicy were 
aware of indulging although they claimed they were powerless to 
control or stop it. The patients in the cliildrcn’s ward of the Allcn- 
towJi State Hospital denied awareness of the act of hi Ling. Nail- 
biting at times seems to be used to annoy others (64), or just to 
work off emotional tension (4). Otlicr times awareness is repressed 
(14) and the individual is unaware (29, 55). Tlic usual iiail-biLcr 
most likely is unaware of this form of behavior at times, as most 
of us are of other habituated behaviors. Nevcvtlielcss, when the emo- 
tional loading increases, awareness most certainly follow.s. 

Most nail-biters feel fishamcd of this form of behavior, especially 
as they approach adolescence. When asked about nail-biting, girls 
give more overt evidence of guilt than do boys, by blushing, biting 
their lips, etc. Dunlap (16) developed the technique of negative 
practice to nullify the form of tension arising from a sense of 
dreadfulness, or guilt, among college students. 

Almost every writer has his own '*pct” cure. Tlie facts indicate 
that each contains some inherent value if applied to the correct 
case. It can also be said that categorically none are infallible wuth 
unselectcd eases. The crux is the person to be cured. Only after 
adequate analysis, and adequate insight, can the most likely method 
be chosen, lltc particular technique is not very impoiTanl — the 
belief, by the persou to be cured, in tlic technique to be used and a 
sincere desire to, actually stop is almost always the most imj)oitant 
factor in chronic cases. In the milder eases oftimes controlling the 
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environment (cause the adequate stimulus to be inoperative) will 
curb this behavior. In specific cases the reduction of school load 
may help (4V). Where the feeling of guilt, or the compulsivcness 
of this form of beliavior is outstanding, negative practice will be 
useful (16). Negative conditioning will be found advantageous in 
assisting tojtloclc this habit providing the ijidividual is made to see 
tluat It is being employed as a means of helping liim to do something 
he would like to do— stop biting (cf,, 71). When tlie rough edge 
of tile nail is the only adequate stimulus, then manicuring is all that 
is needed (21), althougli this is rarely the ease, When manicuring 
is used, it should be given judiciously or it may become incorporated 
as part of tire nail-biting syndrome, Olive oil (27) may help, for 
some, with the proper “build-up." Here again the attitude of the 
individual is paramount. In some cases of negative conditioning the 
aloes, oil, etc., may be so obnoxious to the biter that it will frustrate 
the biting. Usually though, they become accustomed to it, or they 
would rather endure the discomfort than give up the satisfaction 
derived from indulging. A reorientation of point of view by the 
patient, as well ,a.s by those to whom he is responsible is neccss.ary. 
A .sj’inp.atlietic yet firm approach will do much to build up tension- 
tolerance. If tins cannot be done the amount of tension should be 
reduced below the threshold of nail-biting activity. When the pre- 
disposing causes of the maladjustment which led to the nail-biting 
behavior arc discovered and ameliorated, then it is possible to bring 
the individual to a reali/ation of the ineffectiveness of nail-biting and 
to substitute more satisfactory modes of adjustment. When nail- 
biting is a consistency reaction, the real utility of which is past, a 
dramatic cure may offer an attractive means of disencumbering the 
nail-hiter without loss of self-esteem, 




V. SUMMARY AND CONCLUSIONS 

A. Purpose 

To determine how, and to what extent niuL-biting is related to 
age, sex, siblings, intelligence, fear, sense of guilt, iiciivoticism, con- 
formity to a school situation, infractions, and corporal pnnisliment. 
An attempt was made to find it^ duration, the precipitating factors, 
the prepotent stimuli, opportunity of learning, postures assumed while 
indulging, and the effect of examinations (arithmetic tests) on nail- 
biters* It was also of interest to ascertain whether tliose indulging 
arc aware of doing so, and what facts students believe true of nail- 
biters. Finally, to find what con train dicants had been used on 
nail-biters and their results; also to evaluate some coiitraindicants, 
e.g., quassia solution and olive oil, and some indicants, c.g., insight 
into its inconsistency with one’s definition of self, catharsis, and 
increasing tens] on -tolerance. Briefly, to firnl the incipicncy, probable 
causes, correlates, incidence, and amelioration of finger nail-biting. 

B. PROCIiDURE 

The subjects utilized are assumed to be random samples (acci- 
dental). For various specific questions it was considered desirable 
to reduce tiie total number of eases to parallel groups, to make com- 
parison marc pcispicuoiis. In survey questions, e.g*, incidence, prac- 
tically ail cases were utilized. It is believed that what was lost by 
not havijig Ijirger samples was overcome by intensive study of small 
samples over a period of years. This tended to increase randomness. 
The present investigation covers the period of ciglit years from 
1932-40. Elementary school children were studied during 1932-35. 
From 1935-40 tenth gi’ade students were utilized. All of these sub- 
jects represent pupils met in regular classes during the interim. 
Oaring the summer of 1936 paticuts in the children’s ward of the 
Allentown State Hospital vyere studied. 

During tlie progress of the investigation the following techniques 
were found feasible. Standardized questionnaires: Woodworth- 
House Menifjl Hy^/rene Inventory; Bern renter, Persoiinliiy Inven- 
tory; Beil, School Inventory; unstandardized original questionnaires : 
inspection, observation, catharsis, corporal punishment, interviews, 
negative conditioning, staustics, item analysis, consensus of opinion, 
informal discussion, olive oil treatment, students’ accounts, stud 3^ 
of case histories, and perusing school records. 
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C. Findings 

Because of the nature of the inquiry the findings ;irc presented 
severally. Facts arc presented in a quantitative iiiaiiner where data 
were subject to such treatment. The clinicalj or more Hiihjective 
inferences have to be presented otherwise. 

1. Ijicipicncy 

Among the 89 nail-biters studied during the 1933-34 school year, 
the incipiency of nail-biting showed a lise of 9 per cent during the 
sixth year and a drop of 17.9 per cent during the tenth year. The 
greatest number of cases, 25.8 per cent, had tlieir incipiency during 
the nintli year. No eases were found having tlieir incipiency before 
four years of age- During 1938-39, among 33 tenth grade girls, 
the greatest incipiency was again found to have been in tlie ninth 
year. 

2 , Affe 

Of 223 elementary school children (both sexes) studied during 
1933-34, the nine-ycar-nld pupils contributed the liif>;hcst percentage 
of nail-hiters, 44.4 per cent, for any age-group. However, nail- 
biters were found in every age-group studied, 

3, Incidence 

Among 132 elementary boys studied during 1932-33, 38 per cent 
were nail -biters. During 1933-34, among 223 children of both sexes, 
36.3 per cent of the hoys and 41.1 per cent of the girls, or 39.9 
per cent of the total number were nail-biters. During 1934-35, of 
212 cases, J27, or 59.9 per cent were nail- biters. The girls con- 
tributed 60 per cent, and the boys 58.8 per cent. Approximately 
25 per cent of the patients in the children's ward of the Allentown 
State Hospital were indulgcrs (1936). During 1937-38, among 
130 tenth grade students, 114 girls and 16 boys, it was found that 
20 per cent were nail-biters. In 1938-39, among 132 tench grade 
girls, 33 cases, or 25 per cent were found. In 1939-40, 371 tenth 
grade students were studied. It was found that 29.4 per cent were 
nail-biters, 36.7 per cent were former nail-biters, and approximately 
34 per cent never bit their nails. The present nail-biters lulilcd to 
the former nail-biters account for approximately 66 per cent of the 
entire experimental group studied during this year. 
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4. Prepotent Stimuli 

Duricig 1933-34, among 89 nail-bitcrs fear was found to be a 
conspicuous factor. In 1935-36 tenth grade girls said nail-biting 
occurred when lliey were in a state of excitement or suspense, as 
well as when they were unable to do something which tlicy desired 
to do. Tl\is same year 10 nail-biting girls ranked various forms of 
entertainment for their stimulus value. All of the girls said motion 
pictures were provocative, eight said games were provocative, six 
said stories, with the other forms of entertainment having xStimulus 
value for lesser numbers. This year it was also found that during 
a test situation those paits which rcfivvivc the most cflon to solve 
arc the ones that arc tlic most likely to elicit this form of behavior, 
Of 26 tenth grade nail-biters (both sexes) 19, or approximately 
73 per cent said suspense was most likely to elicit naiUbiting. 
During 1938-39, 33 girls, and during 1939-40 among 109 nail-biters 
of both sexes excitement, suspense, idleness, and unfulfilled desires 
were given as the causes for Indulging. 

5. Duraliofi 

Of the 212 elementary school children studied during 1934-35, 
it was found tliat 66.1 per cent of the nuil-bitcvs had been indulging 
from two to four years. The modal year was two. 

Over 50 per cent of the nail -biters had desisted before reaching 
15 years of age (1939-40). 

6 . Aiouyeness 

During 1933-34, of the 89 nail-biters studied 91 per cent were 
aware of biting their nails. Tenth grade students also said tliey 
were aware of indulging. Most of the patients in the children’s 
ward (1936) denied awareness of the act of biting. 

7. Opporiuntiy of Le^rnhiff 

During 1933-34 statements of elementary school children, and in 
1939-40 accounts of tciith grade students show that tliey learned it 
from someone else. Among the patients studied (1936) nail-biting 
in many eases could be traced to the mother, or rchilives with wliom 
they Jiad come in contact. 
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8- Sihlbifjs 

No significant iclationship wis found bctAvctn the number of 
siblings and nail-biting. It was distributed proportinnately to siblings 
at large, occurring most frequently in 3-cluld families, 

9. IntvUt^ciice 

The distribution of intelligence quotients indicated that nail-biters 
as a group had a slightly lower mean IQ than those wlio did not 
indulge. In support of this contention was tlic fact that the A** 
sectians which contain the siipei ior pupils had a smaller proportion 
of nail-biters, and that the sections contributed the largest 

])TOportJons. Section contained approximately 19 per cent of 
nail-biters, while Section 5-C had 61.1 per cent indulging (1933-34). 
A more extensive anabasis made with tenth grade students concurs 
with tliis contention. The muubcr of eases studied was 334 with 
about an equal i')roportion of botli sexes, The mean /Q of the nail- 
biters was 97.76, and of tlic non nail-lntcis 102.19, By breaking 
down the non nail-biting group into 'hievcr*' and “former'* iiail- 
biters — the former nail-bitcrs had a mean IQ of 1(13.51, and the 
group who liad never indulged had a mean IQ of 99.94. The range 
of inteHigence qiiotiwits within this experimental group was from 
70 to 143, 

1 0 , Nf/jj'fAfinsjji 

Nail-biters were found to be ncuiotic but not overwhelmingly so. 
There were 212 cases in this random sample of 117 haj's and 95 girls. 
The percentage of affirmative responses on tlie Wooihvorth-Housc 
Mental Hy^Jeae Inventory for male nail-biters 14.1 per ccjit, 
and for the control 1 1.7 per cent, For the female nail-biters the 
positive responses were 15.1 per cent, and for the control 13.6 per 
cent. For several items the difference between the nail-biting boys 
and the male control was more significant. Tlicsc items together 
with the percentage of their excess for die nail-bilcrs were: temper 
tantrums, 21 per cent; mind wandering, 16 per cent; disliking the 
company of girls, 15 per cent; low marks in school, 14.5 per cent; 
poor health, 13.6 per cent; fright in the middle of the night, 12.4 
per cent; and, consider myself rather nervous, 10 per cent. Among 
female indulgers the items having positive responses of 10 per cent 
or more in excess of the control group were: friglu in tlic middle 
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of tlic night, 29 per cent; feeling RshaincJ (interest in ho6y), 18 
per cent; disturlietl over sex, 13.5 per cent; and, getting tired easily, 
JO per cent. In nne item — ^feeling of infi?j'io 2 'ity — the in- 

dulge rs had a negative difference of 19 per cent, meaning that they 
felt more superior tlian the girls in Llie control group. 

During 1939-40, of 300 tenth grade impils (both sexes) 64 per 
cent of the nail-biters, 47 per cent of the non nail-biters, and 31 
per cent of the former nail-biters exceeded the fiftietli (normal) 
percentile on the Hern renter neurotic scale (Bl-N) of the Person- 
ohfy JmfeffiDr)K 

11. Sex 

According to the analysis of significant items on the Menial 
Inventory the problem of sex as stimuli can be operative, 
but its con trihut ion is due more to social pressure than sex urge. 
The hospital cases indicated that sex was at times one of the prob- 
lems of nail-biters and to this extent it would be significant. 

12. Sense of Guilt 

During interviews the pupils displayed feeling of a sense of guilt 
by blusl)ing or by trying to cvnde the issue. Tliis sense of guilt was 
also evidenced among the hospital patients, particularly as some of 
the nail-biters denied indulging. 

J 3 , Corporal Punish ni cn i 

Using parallel groups of 50 each, 80 per cent of the nail-bitevs 
and 60 per cent of the non riniMnters claimed tliey received spank* 
lugs at home for misconduct (elementary hoys — 1932-33). Nail- 
biters seem to forget punishment more rapidly. Of thcvse elementary 
boys 40 per cent of the nail-hiteis and 50 per cent of the non nail- 
h iters said they remembered the spankings for some time. 

14. Confonnity to u School Sitnution 

Nail-biters contributed 80 per cent of the infractions during tlic 
first month of school, 45 per cent during the second month, but 
only 36 per cent during the last two- week interval. For the entire 
period of eiglu weeks, 62.5 per cent of the infractions wcic account- 
able to the nail-h iters. 

The n<Ki nafl-hiting group had 62 per cent of tltcir scores exceed- 
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Ing 10 on the Bell School Inventory. The former naihbiters had 
56 per cent and the nail-bitcrs 53 per cent, iiulicutint^ the nail-biters 
to be slightly more conforming in a (formal) scliool situation. 

15. Facts Believed 'I'me of Nail-Bilci's 

Sixty tenth grade girls (50 non naiMiiters, 10 naif-biters ) m 
citing three facts believed true of nail-hiters ranked nervousness first 
(42), excitement second (24), and habit third (20), 

16. Treatment 

Of 123 elementary children (1934-35) having quassia solution 
applied 75.6 per cent desisted. The first treatment effected tlie 
greatest decrease in nail-biting, 29.3 per cent. Each successive treat- 
ment diminished in effectiveness. After the fifth treatment no fur- 
ther decrease occurred. The attitude of the miil-biter was paramount 
in attempting to curb this behavior by negative conditioning. 

Among the hospital paticnis (1936) biting their nails, the patient 
having the highest IQ responded successfully to the olive oil treat- 
ment, Those of lower intelligence showed ncgliglhlc or no improve- 
ment, 

Among thirty-three tenth grade gills (1938-39) indulging it was 
found that in 90 per cent of these cases at least one attempt had 
been made to ameliorate this condition. The most frequent methods 
used to curb this behavior were: taping the finders with adhesive, 
being made to feel ashamed of this behavior, having the hands 
slapped, fearing blood poison or disease, being paid to stop, and 
putting iodine or finger noil-polish on the finger nails. 

D. Conclusions 

As the evidence stands, the following conclusions although tenta- 
tive would seem warranted. 

1. The incipiency of nail-biting behavior is most likely to occur 
between the ages of eight and ten years. 

2. The incidence of nail-biting varies from group to group. 

3. Nail-biting is most likely to occur during excitement caused 
by fear or suspense, or in situations in which the individual is 
unable to do what he desires. 

4. Nail-biting is frequently claimed to be learned from anothei 
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inclulgcr. This learning seems most likely to occur when the inch' 
vldual is in an emotional state. 

5. In the majority of cases nail-biters arc aware of the act of 

biting. 

6. Compared with non nail-bltcvs, nail-biters reflect a somewhat 
lower mean IQ^ however, the difference is insignificant. 

7. Nail-bitcis arc slightly more neurotic than non nail-biters, 

8. The amelioration of nail-biting by negative conditioning, or 
by any other technique, will be successful only as tl\e individual is 
favorably disposed toward it and has a desire to desist. 

9. In spite of the naiUb iters’ apparent conformity tlicy arc non- 
conformists. The nail-biting probably is a form of revolt at having 
to comply. 

E . In ter VRKi 'Ano n 

Summarily, nail-biting as a form of behavior can be explained In 
tliis manner. Its original stimulus seems to have been an interference 
witli self-initiated activity on the part of the individual, This at 
first resulted in an overt emotional manifestation of anger, Tlie 
motor aspects of the anger response became inhibited by fear of 
piinisliincjU. Nevertlieless, the emolional tension persisted. Either 
during the frustration, or while the emotionalized tension persisted, 
opportunity and response to an individual biting his nails took place. 
Occasionally this bcliavior might be hit upon accidentally, althougli 
in a great majority of tlic cases studied it was directly learned from 
others. As the individual was in an emotional state the behavior 
was learned from onlj^ one response, or at tlie most, relatively few. 
Apparently I Ins form of behavior serves as a motor outlet to reduce 
tension. Accordingly the individual becomes predisposed to engage 
in nail-biting on subsequent occasions when emotional tension arises. 
Thus this behavior becomes a last resort in situations involving 
frustration, conflict, or suspense serving as a means of reducing fear 
tensions. It may even persist in adults as a response to annoying 
situations or memones. In many cas-cs it becomes compulsive, and 
in sucli cases is extremely difficult to ameliorate. 

To bring this study to a fitting culmination it seems proper to 
recapitulate briefly tlic manner in which it integrates \vitl7 the efforti' 
of other writers. That nail-biting is considered a learned behavior 
in the majority of cases is given support by Olson, and Cliapiji and 
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Royster. The sienificiincc of tension as a factor is attested by Kanncr, 
Hombnrprer, Stainer, Jeans and Rand, and Ricliards, The incidence 
varies considerably in this study, and in tlic invcstiKatloiis of Acker- 
son, Anderson, Stevens, Taylor, and Wcchslcr, In support of the 
present contention that the prepotent sliniiili consist of situations 
in which there is strain are Richards, AV^echsler, anti Moijrjin. Dun- 
lap considers frustration as the prepotent stimulus. No siKnificant 
difference of intelligence was found in this investigation for nail- 
biters and non iiail-bitcrs (Victs). In the matter of siblings Viets 
is also in agreement with this study, namely, that tliere is no I'cal 
relationship. The consensus in respect to neurotic ism is substan- 
tiated by MolJ, Riyliji, Cramer, Thoni, and Sherman. Aiiicliarative 
techniques used by others arc application of olive oil by Isaacs, 
Kanncr suggests removal of the tension, Wed LsJei- suggests seckhig- 
the cause and paying liltlc, or no attention to the symptom (iinil- 
biting). i^danjcunz^g is suggested by Guthrie, and CJiapin and 
Royster. Each of tlicse were found to have some value, although 
categorically none arc infallible with nnseiccteci cases. The crux 
of the pro bln in is the person to he cured. 



VL RECOMMENDATIONS 

FOR THE AMELIORATION OE FINGER NAIL-IHTING 

1. Increase tlie tcnsion-tolerance of the riJiiUbiter (70). 

2. Do not attcml mothni jnctiwes of the suspense or danger 
variety, or any other entcrt.-iinment that causes excessive excitement, 

3. Malce a (iclihcratc cfiorl to I’ciax when becoming tense or 
excited* 

4. Patents should eliminate, as much as possible^ conditions 
knuwji lo elicit tliis l^ehavior in the nail-hiLer, as suspense, over- 
straining, etc, 

5. Botli jv.itcnts, as M'ell as tlic nail-biter, sliould scale down 
the child’s supposed level of aspiration. This will reduce the moti- 
vation, somewhat. 

6. Do not tease nail-biters, or ridictile this behavior, as it only 
aggravates it. 

7. Sltow t)ic nail-hiter that this behavior is inconsistent with 
his dermition of self (insight). 

8. Make certain that the nail-hiter is getting sufficient calcium 
in his diet. 

9. If the nail-hiter associates with friends wlio also indulge in 
this activity he should become acquainted and associate with non 
nail-bitcrs of similar mental capacjt^^, and of a social-economic status 
which is compatible with his own. 

to. The recalling of the inciting situation in which nail-biting 
had its genesis of trines reduces the persisting etnotianal tension, 

11. The elimination of ^'opportunities for tension and Increasing 
opportunities for emotional release along socially approved lines” 
(3S}. 

12. Restrain outward expression of fear or anger, tliis will, in 
part, reduce tlie frequency of nail-biting. 

13. Nail-bitcrs need someone (adult) whom they respect and 
with whom they feel i^cciiic. 

14r The time to deal with our functionnl disorders is before 
they have developed (22). 

15. TJic nail-hiter should learn to relax, and he should develop 
an interest in some diversion requiring the activity of the hands such 
as piano or other musical instrument, needle work, games, etc. 

16. "I'lic nail-hiter s school load should be made compatible lyitli 
his abilities. 


2i3 
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L HfSTORlCAL INTRODUCTION 

Ti)c attempt to (Icternu'nc the behavioral consequences of be- 
life with a Jirrm plasm of given chemical constitution has 
been constantly confnniuted by the fact that these consequences 
rarely, if ever at all, appear by themselves. Tlie behavior that en- 
sues rapidly aapiircs properties as a result not only of what the 
organism begins witiq hut also of how this initial equipment is being 
ufccl. In brief, then, the incidents of living itself have a cumulative 
effect, eliminating, creating, reinforcing, modifying the continuous 
stream of behavior. To those concerned with the problems of 
heredity and environment, this is an especially familiar statement. 

Little satisfaction is derived, at this stage in the progress of psy- 
chology, from the frequent declaration that hoih heredity and en- 
vironment are inextricably involved as determinants of any behavioral 
sequence. If true, as it may well be, it tells us not enough. In many 
cases, eitfier nf these factors may vary tremendously in significance 
for the explanation of any activity. The hereditary factor may be 
at times merely one of many necessary conditions for the specific 
hcluivinr iniclcr observation; the experiential the marc important 
sufficient condition; or vice versa. Nor does it quench our curiosity 
at all to define the problem out of existence by deciding a priori that 
the organism, particularly the human organism, is infinitely mal- 
leable ikiid that liercdity is simply a term used teinpornrily to conceal 
our ignorance of the environmental influences at work. Certainly 
a great deal of evidence has been accumulated in virtually every 
subdivision of tlic subject-matter of psychology demonstrating the 
efficacy of heredity /?;;// environment. The next step is to refine the 
problems still further by teasing apart the mutual influences that 
these innate and acquired characteristics have on each other. 

AVithin recent years, investigators concerned with the analysis of 
the organism earliest activities into components attributable to 
maturation and dcvclopmeiit have had an opportunity to do exactly 
this. Of course, it cannot be expected that the relations between 
heredity and environment in all their divcisity will be completely 
clarified to the siitisfaction of everyone concerned by this approach 
alone. A formula general enough to describe these relations and 
yet specific ciiGugli in its details to apply to the various activities, 
tile hereditnry or environmental origins^ of whicli arc questioned, can 
come [)nl3' from an exikaustivc consideration of each of these activities 
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ttNcIf, A1 thoiifch we cannot 0 [>tiiJii.sticnlly seek slimtciits, we can 
rccoRiiizc the iact that Hjmc aspects of the general problems may he 
studied nio 2 -c fniitful]}' aJon^^ certain lines than others, Tlic familiar 
procedure of at tempt to hold either heredity or cnviromnenL 
constajit is ungues tion ably simpler when the orphan ism studied is still 
so you up: that it has not yet come to respond to an environment 
nearly so complex as it will subsequently he. A mere cMciision of 
this is tile frequently accepted notion tiuit chose early activities 
which upon their very first appeanince arc adequate or successful 
may he regarded as hei editary or as due entirely to the maturation 
of innate factors. In such a ease, the cnvironnicnt has been natur- 
ally controlled by the orj^aiiism's sheer inability to respond to it. If 
the fore^oin^ rein arks are true, then we may well profit hy turning 
our attention to these early phases of tlic development of heliavior. 

The very imposing number of investigations in this field forces 
us, despite tlieir importance, to do little more tiian refer to tiie excel- 
lent reviews of the literature hy Carmichael (9, 11), and consider 
in detail only the cxpermients most relevant to those undertaken 
here. A brief exception may be made in onicr to recognize a 
inethorlolngreal principle of ini porta nee. This takes us a fie lei with 
respect to the animals and activities studied, but rcniaiiis relevant 
fro 2 n the poi/it of view of procedui'c, Spalding’s (40) original ob- 
servations to the effect that chicks, which were reared under the 
experimentally imposed condition of restraint from practice, pecked, 
upon release, as well as normally developed chicks have heen super- 
seded by till! more painstaking investigations of Shepheid and 11 reed 
(39), Ril'd (2, 3) and jMoseley (36) for a reason important to us 
here. The latter made careful incasuremenls of the activities to be 
compared and found, as a result, a significant difference in ability 
between experimental and control animals, not at all noticeable in 
the absence of such measurement. Tliis need foi' accuracy of observa- 
tion and quantitative comparison will be stressed again below. 

It must be borne in mi ml, however, that the aforementioned work 
began, in all cases, with a fully hatched chick. jMovcmeiUs weic 
restricted only after the chick had hfoken through the egg. Tlie 
exticmely important investigations of Kuo (27, 28, 29, 30, 31, 32) 
have brought to our attention the fact that there is a great deal of 
behavior even before hatching which has a decided inlliicncc upon 
pnst7?atal life. Avery (1), Coroiiios' (18), aiul Caimichael (10) 
have made similar observations on the guinea pig, and Minkowski 
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(24, 35) on Iminans. If bcliavior is to be unclei-sitood at all in terms 
of its antecedents, movements bcarin^j various degrees of relation to 
the activity finally studied must be controlled as well* Not siiiiiily 
slunild the earliest peeking responses be rendered impossible, but all 
other related activities, such as movements of the head, trunk, etc. 
"J'liis is acc«)mplished only with the greatest difficidt3^ iii tlic case 
of chicks. However, another series of studies in the same general 
field, employing other animals more susceptible to the kind of control 
regarded immediately above as essential, has done much to increase 
our understanding of the factors influencing the early develop meat 
of behavior. 

Amphibian embryos have been used extensively of late in studies 
of tins nntin-c. They present the important advantage of functioning 
white they arc very young, and because their eggs have no shell the 
experimental difiiculties of controlling this early behavior are vir- 
tually noj)-exi^tcnt. Cogliill (12, 13, 14, 15, 16, 17) in his numer- 
ous researches, has given us not only valuable material on the be- 
havioral iiistory of these organisms, hut has also added to the rich- 
ness of his presentation many studies of correlated anatomical gro^ivtli. 
The investigations of Harrison (23) and of Carmichael (6, 7, 8), 
wliiclt offer material most relevant to our problem and the experi- 
mental attempt to resolve it to be described below, also employed 
am pin hi an embryos. 

Idarrison, Avhose interest was in the development of sfrnc/itye^ 
demonstrated that . . all of the constructive processes involved In 
the j)roduction of the specific structure anfl arrrmgomcnt of ll)e muscle 
fibers take place independently of stimuli from the iiervous systern 
and of the functional activity of the muscles themselves'^ (23, p. 218). 
Tins was determined by rearing two groups of frog embiyos, one in 
which the nervous system of each animal was surgically removed be- 
fore the motor nerve roots reached out to the muscle plates, and one 
in which development proceeded in the absence of muscular function 
artificiailj^ induced the action of a drug. Hihtologicnl comparisons 
were then made of the musculature of the experimental and control 
groups, the latter serving as a definitive standard, Harrison also 
made certain cursory ohseivations of tlic swimming activities of these 
groups. AItlioi[gh a similarly clear-cut basis for the comparison i[i 
the form of some measurable standard of beiuivior was lacking, he 
reportejl tlie performances of experimental^ and controls as indis- 
tinguishable. In view of the fact that the animals at tins time are 
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cxtremclj’’ small (approxmiatclj' 7 ihiil), <:he clafiR^er.s of such quali- 
tative judgments loom large. 

This tendency to overlook tlie need for a Careful, qiuTftiltalive ox- 
airiiiiition of the earliest appearance of an activity is found in Weiss's 
(42) treatment of tlie problem also. In citing an example of motor 
behavior without previous experience, he refers to the lurttcrfl^^ ^vhicli, 
after complete restraint from I'novcmcnt in the pupal ease, breaks 
throiigli and flics *'very haTidsomcly/' a performance which it 
suddenly reveals itself to be fully capable.” Harrison's (23) dis- 
covery of the independence of the growth of a sirucinre from its own 
activity leads one reasonably to expect the structure to respond once 
it is removed from confinement. Tlic point at issue, ho^vcvcl^ is 
vvliethcv or not that initial activity is really equal in quality to what 
is recognized as normal for the species. Shepherd and Breed (39), 
as well as Moseley (36), found that the first pecking movements of 
chicks, that ^vcre not afforded the normal opportunities for practice, 
were not nearly so accurate as those of the controls. Spalding, in 
]\is investigation, missed this completely because of the crudeness of 
his observations. The only way^ then, to determine whether maLiira- 
tion alone, or use as well, is responsible for the full development of 
those activities of which the organism is cafUTblc is to make careful 
measurements oE such early activities and compnre tlieni only then 
with what is accepted ns typical, 

The very important researches of Carmichael on this topic must 
now be ccnisidei*cd in some detail. His tecliniquc was essentially 
that of Harrison’s in wliicli frog embiyos, ivhosc bchijvior is sus- 
pended by the action of a narcotic applied just before the initial 
twitches precedent to swimming appear, arc compared, after n cer- 
tain amount of growth takes place, witli a group reared under 
normal conditions. His report was that ”in varying lengtlis of time 
after this first movcmerit after release from the narcotic, but in all 
cases in less than 30 minutes, the previously drugged embryos showed 
coordinated swimming movements''^ (6, p, 54). Here, too, these 
swimming movements were described as indistinguishable from those 
of a control group. The qualitative nature of this instrumentally 
unaided Judgment, in the light of our comments above, may he 
seriously questioned, 

Th (2 aforementioned 30-mmute period between initial twitches 
aiid fully coordinated swimming may have been cither one of rapid 
learning or the time taken tor removal of the effects of the anaes- 
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thetic. CRnnichacI himself made an attempt to determine which of 
the two alternatives was correct- By reancsthetizing a group of 
free-swimming tadpoles, he found that simple body flexures in re- 
sponse to stimulation occurred, upon release from the narcotic, in a 
period of time roughly corresponding to that of the experimental 
siniinals. Several difficulties, however, intervene between this report 
and the acceptance of the results as final. 

In the first place, the animals used in this portion of the experi- 
ment by Carmichael were 60 hours older than the animals in the 
original group. 13y this time not only arc they considerably larger 
in size, possessed of additional organs, but arc move powerful swim- 
mers as well and arc therefore no longer strictly comparable with 
embryos 60 hours younger, Secondly, there is an unresolved differ- 
ence in these data in Carmichael's two papers which may suggest 
that certain variable conditions were uncontrolled- In his 1926 paper 
(6), one finds an average time of 11.5 minutes for Amblystoma and 
10,1 minutes for Rana sylvatica before the first response (simple 
body flexure, not swimming) after removal from the anaesthetic 
appears. The ranges arc 5 to 28 minutes for 18 cases of Ambly- 
stoma and 7 to 15 for 7 cases of syfvatica, In 1927 (7), the aver- 
age of 4,3 minutes is reported for 18 cases of Amblystoma, with a 
range from 2 to 7. Finally — and by far the most important con- 
sideration of all — these measurements arc not of the appearance or 
restoration of siviniTuht/;, but rather of the initial twitches precedent 
to swimming. 

Harrison's discovery of the independence of the growth of a struc- 
ture from its own activity leads one to expect that stimulation of 
that structure will lead to a response, however rudimentary, as soon 
as narcosis is passed. But, this tells us nothing at all about the period 
whose importance Carmichael himself recognized. He wrote: 

From die initial twitch to the fully coord in a led swimming 
movements, a continuum of increasingly complex responses 
could be noted in each org.nnism as it developed tlirough the 
shoit period indicated above (less than 30 minutes). It is at 
present impossible to state to what extent this apparent gradual 
perfection of behavior was due to a pjoccsii analogous to very 
rapid learning, and how much of it was due to the gradual 
removal of the “masking” inlluence of tiic drug ((>, pp. 56-57). 

It is indeed this period which deserves our attention if we are to 
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dctcrrnij]c wlictlici* tijc aciivUx r)f fi '^Inictnrc while it is ilcvclnpin^ 
is a factor in its siilx^eqiicnt behavior* Since this is our problem, 
it appears to he inadeejuate to study these piimary responses (i.e., 
initial twitches) except as they may he fo\ind to afl’cct Inter holiavior; 
in this ease, fully coordinated swimndn^i; movements. Curmichaers 
investigations offer a imipli approximation of the lime laken for 
animals developed in the narcotic to nianifcst swimming upon their 
rclcnse. No precise measurements arc g:ivon for tlie (em^th of time 
taken by tl\t normal free-swimiiiirif^ embryos wliich were reanacs- 
thetizcd and then released to manifest the return of their swimmini; 
ability. It now seems extremely important to make such rucasurc- 
nients in order to determine whether or not learning; or [iractice 
occurred in the time between initial twitches and fully coordi/iatcd 
swimming’, 

It cannot be painsaid that Carmlclmcrs work, dcsjntc the clifH- 
culties raised with it above » buttressed by the earlier sLudics of Har- 
rison (23) and Matthews and Detwiler (33), docs establish the 
fact that belinvior, as well as structure, may appear independently 
of previous activity. However, the standard of this behavior, i,c., 
whether it corresponds to the norm for a control ^o'oup reared 
under normal conditions which do supply opportunities for practice, 
has been left undetermined , 

Carmichael (8), in a later research, compared the swiniminjr of 
a group of amphibiaii emliryos rcami in a •joiifKl-proof, drirlc room 
with those developed in a noisy madune simp whtre \'ihrcition 5 
afforded extra stiinuli. No difference in swijnniing ability Avas rc^ 
ported. The attempt to develop a Kroup of these animals ujulcr 
conditions of positive stimulation was only crudely fulfilled by the 
vibrations of a machine shop. In this study, as well as in his earlier 
ones, no Eittcmpi was made to regulate temperature conditions. 
Although it is true that the subjection of a control group to tins 
same variable condition obviates some of the difficulties of no tem- 
perature control, it is a commonly accepted fact that the rate of 
development in frog embryos varies directly and significantly witli 
this condition, Pollistcr and A'tooic (38) have an informative table 
indicating this. 
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As fi result of the investigations des'cribed above, it has been con- 
cludctl that "'the fragmcntaiy movements observed during the em^ 
bryonic history of motile embryos merely gauge the gradual progress 
in the differentiation of the underlying functional api^aratus without 
niatcriiilly aintrlbuting to it” (42, p. 569). If this is true, the ease 
for the inheritance of thf5 function is dear. On the other Jinnd, if 
this is net true and embryonic movements;, themselves partially con- 
trolled by elements in the environment, arc recognized as an impor- 
tant factor in the development of behavior, our interpretation would 
Imvc to be recast. It would then menn llint licrcdlty alone accounted 
for, at most, tlie fii’st appearance of behavior the progress of wbicii 
was then affected also h^' its ciivironmcnt. 

I'lic determination of the importance of these elementary jiiove- 
ments is the purpose of the present experimental iruiuiry and may he 
restated in the following, simple question: is tlic normal exercise of 
function! i.c,, practice, necessary for the perfection of ccitain simple 
activities? We mean no more by “the perfection” of certain elc- 
iuentn ry movements than tliat udiidi correspuiuh to the norm iji a 
group of designated age which is reared under tlie prescribed con- 
ditions known as noimul or typical. It Is dear, then, that we use 
the word ‘^perfection” here as synonymous with some standard of 
behavior; am) \ve believe that our knowledge of the development of 
behavior will be advanced by compaiing this very development in 
experimentally treated groups iii terms' of some such standard. Our 
method of meeting this condition will be elaborated presently. It is 
not, tlicn, a study of the changes in function consequent upon prac- 
tice of a fully matured organ which is our task here, but rather 
an attempt to determine whether practice in the rudimentary stages 
in the development of an organ affects in any wny its functional 
ability upon maturity. 

The main experiments undertaken may be divided into three parts ; 
(a) the effects of immobilization or Jack of use upon the development 
of behavior; (1^) the effects of positive sLimulatlon and more than 
the normal amount of use upon the development of behavior; (c) tlie 
time taken for removal of ibc spec! he effects of the narcotic used to 
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iiitlycc immobiHzalion. T'hc procedure employed in each of these 
experiments enn aJ-so be divided intf)> (/?) a periorl of development 
^vhere^Il the cxpcnmental variables were intrmfuccclj and (If) a period 
of testing, wherein an attempt was made to detenninc the effect of 
the vni'iablcs on dcvidopmcnt. 



Ill, EXPERIMENT I: EFFECTS OF IMMOBILIZATION 
UPON TTiE DEVELOPMENT OF BEHAVIOR 

The embr yos of pipieits 'wcrc used in tlicsc experiments not 

only because they present all the advantages for tins kind of work 
mentioned above, but also because of their general avail nbvUty. The 
artificial fertilization of eggs, after ovulation is brought about by 
pituitary administration, makes possible a constant and abundant sup- 
ply. No difference between these animals and tliose which are the 
products of natural fertilization has been found (38). 

It was decided that if the aniniaU were forced to manifest their 
ability by swimming along a straight line, measurements might be 
made of the distance swum and the time taken for such distances. 
Average velocity is then easily determined by dividing the former 
by the latter and this appears to be a fair quantitative measure of 
motor ability. Preliminary work with several kinds of troughs 
finally led to the construction of one which proved satisfactory for 
our purposes. It was of galvanized iron, the test groove being 100 
centimeters long, 7 millimeters wide, and 2 centimeters deep. It was 
found that animals placed in this groove and stimulated by Hglitly 
brushing their tails with a soft, fine brush would swim along the 
straight path. Although the width of this groove was great enough 
to permit a reversal of direction, random or circular swimming 
was eliminated. Each animal during this testing period was given 
five trials in the testing trough, lloth edges of the trough had been 
previously calibrated so tliat distance swum was easily measured and 
time was taken to the nearest fifth of a second. The temperature 
of the water used in the trough was the same at which the eggs ^verc 
developed (20" C.). 

As in the earlier work of Carmichael, chloretonc (acetone-chloro- 
form) was again used in the first part of this study. The drug 
is known to induce the suspension of all muscular activity by action 
upon the nerve centers, rather than upon the muscles themselves. 
This leads, tlien, to the successful removal of all nervous regulation 
of miisciilnr activity. If the animals arc kept quietj specific external 
stimuli to the muscles themselves are precluded. Chloretonc is 
kiiown also to retard the rate of development Mattl^cws and 
Detwilcr ivritc that ^‘thc retardation appear? to be the result of 
general lowering of tlie growth potentials by the anaesthetic possibly 
due to diminished power of oxidation in the cells ratlier tjian to 
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jiny specific iiiliitHfinn of the growinj? reflex pattenfi’ (33, p. 288), 
Tn ortlei- Lo avoid the difficulty which this presents, name! 5% that if 
dnip-^^ctl nnJ cojilrol eiwhryos were tested after the same number 
of }ioni"s the3'' woiiM not he pli3\s;iolof?ica]ly and anatomicalli^ similar, 
a[^e of the embryos wms ilctermincd not in temporal units hut in terms 
of the prcsejicc or absence of the external morphologic cliaracter- 
is'tics peculiar to the stage at wliicli tests were to he made. Aside 
from tills retardation in rate, development proceeds normally when 
otlienvise congenial conditions obtain. Minimal effective coiiccn- 
tj-ation of the soJutfon (from .025% to .037^:) was cinplo3'cd in tlie 
following cxporiincnts in order to avoid any of the deleterious effects 
associated with the use of strong concentrations of this druc. h\ 
addition, drugged cmbiyos were kept at a temperature (20'’ C.) best 
for development, i.e., growth was vapid, minimizing at the same time 
the defects which appear when the rate is any greater, The rate of 
development vaiies dircctl3^ with temperature conditions, so tliat 
after no differences were found in the behavior of a group reared 
at IS"* C., and a more rapidly developing group reared at 20“ C,, 
€Qmp(ivc<l at morphologically ulenitcal sta/fvs^ it was decided to keep 
the experimental (i.c., narcotized) group at 20'' in order to minimize 
the opportunities for injury due to action of the diug. An additional 
precaution was taken to establish tlie mo rp) 10 logic identity between 
experiment a Is and contiols by microscopic examination which would 
reveal such deformities as bloating of the body or absence of gills 
in tile frcc-swininiing perind. Adeasurenients of tlie lengtli of each 
embryo were also taken and the relation of tail length to body Icngtli 
was noted. Only those embryos were used in the experiment which 
were free from deformity and, therefore, comparable niorpliologiCra)l3\ 
All tests were, of course, made during the period of development in 
which swimming first apjicars. The various stages of development 
tliroiigli wJiich frog embryo.s pass Imvc been numbered, oi- dering 
some intelligible fashion the successive appearance of different struc- 
tures and functions. Spontaneous swimming appears in what has 
been called Stage 20. At this time, the animals arc approximatel}^ 
7 niru* long, the tail equals one-half the hod^'' leiigtli, and gill forma- 
tion and circulation appear (Figure t). Their age in hours clciinnds 
upon the tempei'atiirc at wliich they were raised. his frec-swimniing 
Iieriud, Stage 20, is appruxiniately 20 to 25 hours long and it is not 
unreasonable to exiicct animals at the end of the stage to swim 
better than those only at the beginning of the same period. If tJfis is 
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SO, oiir measurements might casilj^ be enn fused by our ignorance of 
tlie point reached in Stage 20 by any group of animnls. Although 
efforts were made to avoid this hy careful microscopic inspection 
of cncJi animnl in order to guarantee at least their identity of struc- 
ture, this source of error lemains. A method of rotating experimental 
and control animals during the test period was precluded by tlie 
retarding effect of chlorctoiie on the rate of growtii, so that they 
are not morphologically comparable at the same age in hours. 

The method of surmounting this obstacle that finally presented 
Itself accounts for the subdivision of the controls into three groiijDs 
depending on the length or size of the nnimal. It was noticed, after 
many trials, that although animals were in Stage 20, they were 
frequently 6 or 8 min. long despite the fact that 7 nim, is the norm, 
When they were subsequently grouped according to their size, swim- 
ming ability was found to vary significantly with it. As a result, in 
all the other groups employed in otlier parts of the experiment, only 
animals 7 mm. in length were chosen in order to insure their strict 
comparability. 

The following steps in the procedure of this first experiment, i.e., 
on the effects of immobilization on development, jiiay be described, 

A. Prociadure 
L Group I (Controls) 

//, A group of 36 frog embryos {Jinjiu pipiens) was reared in tap 
water which was kept at the constant temperature of 20'* C. by 
placement in an incubator. The eggs were placed in a covered glass 
development dish after separation from their gelatinous m.iss. This 
is performed simply by teasing them apart with two long needles. 
Approximately 120 hours after the first cleavage, these eggs reach 
Stage 20. These embryos were then removed, placed in a bath of 
Ringer solution of proper osmotic pressure (simply to duplicate 
the procedure with the experimental groups), and were then Indi- 
vidually tested in the trough. Each animal in this group was 8 
mm. long. 

h. Exactly the same procedure was employed here witli another 
group of embryos of Ran a pipiens j the sole difference being that 50 
animals were chosen for testing which were 7 mm. long. 

r. This group of 36 embryos differed from those above only in 
being 6 mm, long. 
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(I- This ^^roiip (if 36 embryos was reared at 15" C. Considerably 
more time to reach tlie same stage of development as above was 
taken. Tile procedure was otherwise the same, 

2, Grotip II 

Thirty-six animals in this group were reared in die chloretoiie 
solution from the first egg cleavage until Stage 17 was reached. 
The concentration of the chloretone used was .025 per cent to .03 
per cent. Because of the volatile nature of the drug, the stendcr 
dishes used were covered securely, the edges being first smeared 
with vaseline. At Stage 17, there is the emergence of the tail bud 
and, under normal conditions, simple body flexures, At tliis point 
they were rcIcEised and, after two rinsings in Ringer's solution, they 
continued their development in tap water. At Stage 20, tlicr were 
tested in the trough. 


3. Group III 

A group of 36 animals was developed in tap water until Stages 
17 to 18 were reached. Then the embryos were narcotized by 
placement in the chloretone solution. Development proceeded there 
until Stage 20 was reached, when the embryos were removed from 
the chloretone by means of a small pipette and were given two 
rinsings in Ringcr^s solution, One hour after release from the 
narcotic, during which time they were kept iit IS** C. in order to 
minimize movement, the animals were tested in the trough. 

4. Group IV 

Sixty-four embryos in this group were developed in the narcotic 
solution from the first egg cleavage to Stage 20. Then after the 
regular rinsings, the 5^ were tested. 

B. Results 

See Table 1 for a summary description of these groups. The re- 
sults follow directly in Tables 2 and 3. In these latter tables, the 
numbers of the groups arc the same as those used in the description 
of each group above. Both speed scores, wliich were obtained by 
dividing distance swum as measured in centimeters by time taken 
in seconds for each distance, and distance scores arc presented. I\'rcans, 
sigmas, standard errors of tlic means, and critical ratios arc included. 
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TABLE 2 

Rksui^ts, in Terms op Sj'krd of Swimming, roa Each Group in 
Immobilization Experiments 


Giaiip 

No. of 
cn.fes 

Af 

ir 


Diff. between means 
and their relinbilitics'*^ 

1(a) 

36 

4.2 

3.1 

.52 

l(a).I(b) = 1.3(2.+2) 

(»') 

50 

2.9 

17 

.19 

1(1.) -111=1.3 (5,2) 


36 

2.4 

2.1 

.35 

£{c)-I((.)=0.5(1.3) 

(‘H 

36 

27 

1.4 

.23 

Ucl)-I(h)=Q.2(,69) 

II 

36 

2.7 

1.9 

.33 

ll-l(b)=0.2(.54) 1 
1I-IV=1.9(5.8) 

HI 

36 

1.6 

076 

.16 

111-11=1.1(3.1); 

ni-IV^0.3(+.0) 

IV 

6+ 

0.3 

0.61 

.08 

IV-Uli)=2.1{9.5) 


'^Figirrcs \i\ parentheses represent the ratio of the difference between each 
pair of means to the standard error of that difference. 


TABLE 3 

Results, in Terms of Distance Swum, for Each Group in iMWouiLiitATioN 

ExpnaiMfiNTS 


Group 

No. of 
ensus 

M 

a 


Diff. between means 
and their rcHabiiitics 


1(a) 

36 

10.6 

2.8 

.47 

I(a)-I(b)=0.4(2.2) 


(b) 

50 

9.0 

4.0 

.57 

I(b)-ni=+.9(S.3) 


(c) 

36 

6.5 

4.4 

.73 

I(c)-I(b)=2.5(2.7) 


(d) 

36 

7.2 

3.8 

.63 

I(d)-l(b) = l.8{2.0) 


II 

36 

8.0 

4.2 

.70 

II-I(b)==1.0(l.l) ; 
IMV=4.0(4.9) 


III 

36 

4,1 

2.8 

.47 

111-11^3.9(4,6); 

IIMV=0.1(.17) 


IV 

64 

4.0 

3.2 

.40 

IV-I(b)=S.0(7.1) 



In computlnR these results, the average score for each animal in all 
five of its Hals was used. This was preferred to the use of each 
trial as the unit of measurement because of our essential interest in 
group, rather than individual comparisons. 

C. D/scussion of Results 

The critical ratios of 2A and 1.3 (Table 2) between Groups l{a) 
and J(b) and Groups I(^) and I'(c) respectively certainly suggest 
the extreme care to he exercised in problems of this sort. A meie 
Jffiperc/icc of one miJlimeter in siz^e during the period in winch the 
animals were tested seems to be sufficient to influence their swimming 
ability considerably. In making comparisons between experimental 
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aiul control nnimals. it is thcrcfori; essential to Imld this factor of 
size constant. 

The neglff^/bJe difference in the ability of anbnnls reared at IS"* C, 
and those at 20“ C. (D/aj) === .69) seems to indicate that speed of 
development — greater at the latter temperature — iias no concomitant 
in subsequent ability. The absence of any real difference between 
Groups I((/) and reared at the aforementioned temperatures 

respectively, adds to the justification of our choice of 20*^ C. for all 
nther groups in the first, and third c:xperijnents. 

Group II, developed in chloretonc from the first egg cleavage until 
the earliest c and r flexures occurred and then released and permitted 
normal development in tap water from then until swimming ap- 
peared, swam as well as the control animals in Group The 

critical ratio of .54 indicates the absence of any appreciable difference 
between the abilities of both groups. Thus, when there was no move- 
ment to be inhibited by the chloretonc, the use of the drug had no 
observable effect on the development of behavior. 

Group III is by far the most interesting one in this series. De- 
veloped under normal conditions until the elementary movements 
precedent to swimming appear, the animals in tJiis group were then 
restrained from practice by the narcotic effect of chloretonc. Their 
movements were thus inhibited until their growth reached the point 
at which all the morphological signs present in a free-swimming group 
appeared. Coinparison between the controls (Group I b) and the 
members of this group reveals a significant difference in speed scores 
of 1.3 cins. per second {D/ao *= 5.2). Similarly, distance scores 
show a mean difference of 4.9 cms. {D/(td = 5.3). 

The animals of the next group (IV) were reared in an anaesthetic 
solution of chloretonc from the first egg cleavage until spontaneous 
swimming normally appears (Stage 20). Alter two rinsings in 
Ringers solution (Jnrriig an hour interval, the animals were tested 
and found to present an average difference of 2.1 per second 
from the controls = 9,5) (see Tables 2 and 3). Distance 

scores show a similarly large difference of 5 cms. (D/o-d = 7.1). 

In the experiments above, it seems fairly clearly established that 
unless these animals in the process of behavioral development arc 
afforded the normal opportunities for the practice of the rudimentary 
movements that precede swimming, the earliest appearance of swim^ 
ming behavior does not compare favorably with that of a control 
group. This decrement in swimming ability, it should be added, is 
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a purely quantitative one concerned solely with the efficiency of 
movement. No qualitative differences in the strength of swimming, 
the appearance of tremors of an unusual sort, were evident. The 
factor of use then appears to be important in its effect upon tlic 
development of the activity sturlicd. One might reasonably expect 
tliat ijicreasing the opportunities for use might lead to the early 
improvement cif swimming. This, it so, would add to the evidence 
tor the importsincc of this factor. The second scries of experiments 
undertaken here was designed to make tliis determination. 



IV. EXPERltAiENT II ; EFFECTS OF POSITIVE STIMU- 
LA'J'JON UPON 7'HE DEVELO PATENT OF 
REHAVIOR 

III flic second c.vpcrinieiit, an attempt was made to ascertain the 
effects of increased opportunities for practice on the development of 
swimming movements. It was believed that this condiLion would 
be met by the prcscntatioji of a p^rcater amount of stimulation than 
normalh' afforded by the enviranment. The simple procedure of 
suspcfulinj]!: heucatli the surface of the water in the development 
dish a tube connected to an air jet was adopted. In this fashion, the 
water was kept in constant agitation for as long as the experimenter 
wislied, siipplyini^ nlnintlaut stimulation for the embryos placed 
there. The adequacy of this stimulation was determined the in- 
creased activity' of free-swimming: embryos under its influence. It 
was therefore used during earlier periods of development, i.e., be- 
fore swimming was possiblci 

TIic next four groups repeat the procedure described above, ex- 
cept tliat activity instead of immobilization was the experimental 
v'arrable. hi addition to this, the difficulty of using the incubator 
was so greats wlicn the air tube was used, that it had to be aban- 
doned. Since the ^animals were kept at room temperature, another 
set of controls had to he used. 

A. (luoup V 

Fori y- nine animals were reared under normal conditions at ruom 
temj)crature from Stages 0 to 20. 

15. Gitoue VI 

^riiiity-six embryos were developed in tap waiei' kept in constant 
agitation by the method described above. When Stage 17 was 
reached, they were removed and development from tliafc point pro- 
ceeded normally and quietly in tap water. 

C. Group VU 

Thirty-six animals were reared normally until Stage 17 and 
were tJjen tJansfeiied to water kept in constant activity. As in all 
other cases, they were tested in the trough when Stage 20 was 
reached. 
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D. Group VUL 

Sixty-four animals were reared under conditions of constant 
activity from the first egg-clcavage until Stage 20 > when they were 
tested in the trough. 


E. Results 

See Tabic 4 for a summary description of tJicsc groups. Tables 
5 and 6 present the results as in the first experiment. 


TABLE 5 

Results, in Terms of Speed of Swimming, for Each Group in Positive 
Stimulation Experiments 



o 




DifF. between means 

Group 

cases 

iM 

<7 


and their lelinbillttcs 

V 

49 

2.6 

1.8 

.26 

V-I(b)=0.3(.91) 

VI 

36 

2.3 

1.4 

.23 

VI-V=0.3(.8fi) ; 
VI-Vni=0.1(.29) ; 
VI-Vn=0.S(l.25) 

VII 

36 

2.S 

2,0 

.33 

V1I-V=0.2(.48) ; 
vri-viri=o.6(i.47) 

VIII 

6+ 

2.2 

2.0 

.25 

V1II-V=0,4(1.1) 





TABLE 6 


Results, 

IN Terms of Distance Swum, for Each Group in Positive Stimu^ 




LATiON Experiments 


No. of 




DifF. between means 

Group 

cases 

M 

(f 


and their reliabUities 

V 

49 

7.9 

5.1 

.73 

V-I(l3)=l,l(l,2) 

VI 

36 

7.0 

4.0 

.67 

VI-V=0.9{.9l) ; 
VI-Vin= 0 . 6 (.fi 2 ) ; 
V1-VII=1.9(1,S) 

vir 

36 

8.9 

6.3 

1.05 

VII.V = 1.0(.63) i 
VII-VIII=2.5(1.9) 

VIII 

64 

6.4 

5.6 

.70 

VIII-V=1.5(1.9) 


F. Discussion of Results 

Group V, another control group reared tliis time at room tem- 
perature, differed only slightl 5 ' from the original controls In Group 
I(^). The difference between the means was ,3 cm. for speed scores 
and 1.1 cm. for distance scores. Reliabilities (DAr/j) for these 
differences were ,91 and 1.3, respectively (see '’rabies 5 and 6). 
Despite the fact that these differences are small, all suhscciuent 
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compJii’isons for tfiis expcniuciit will be based upon Cjroiip V as the 
control* 

none of the differences between tlie means of the four 
groups , m this cxpcn'inenta! series y ere statistieally reliable, several 
otiicr observations worthy of inciitioii were made. Ciroiip VI, reared 
in constant activit^^ from Stage 0 to 17 and then iiiuicr norinal 
conditions to Stage 20, showed a slight, unreliable tciulency to swim 
not so well as the controls. The difference between the means and 
the statistical signilicancc of these differences for Groups V and VI 
using both speed and distance scores respectively were: ..1 cm. and 
D/itd == .86; .9 cm. and D/ao = .91. The nnimals of Group VI 
were, as a result of being subjected to constant sti inula tion from 
the first egg cleavage until the first simple body flexures, fre- 
queiitly shorter in size than the controls. A great deal of selec- 
tion had to be made in order to secure animals winch were 7 mm. 
long, an experimental requirement the importance of which Groups 
1(^7), {b), and (r) remind us. This is in agreement witli the fiiicl- 
ing of Goetscli (42) to the effect that constant agitation of tlic water 
in which frog embryos were reared exercised a retarding influence 
on their increase in size. Goetscli worked with liana escidenta, be- 
ginning his experiment when tliey were already 9 mm. In length and 
carrying it on for four weeks. The embryos of Ran a piffiens em- 
ployed in Quv own work wcrc^ of course^ much younv^cc, the work 
bcfri lining in many cases with the undifferentiated egg. 

'VVhen the animals were developed under normal conditions up 
until the time that simple body flexures appeared and then continued 
this development in water kept in constant agitation, they showed a 
ver^' slight, though unreliable, tendency to swim better than tlie 
controls. The difference between the means atid the significance of 
this difference for Groups V and VII, using speed scores as tlic 
measure, were .2 cm. and .48, respectively. The corresponding data, 
using distance scores, were 1.0 cm. and .63, respectively. Altboiigli 
it was reported above, in connection with the first series of experi- 
ments, that immobilization and consequent lack of practice of the 
fragmentary movements precedent to swimming c.xercised a detri- 
mental effect upon the evolution of swiiiiming behavior, the con- 
verse does not appear to be true. In this second set of experiments, 
in which even greater than tlic normal amount of practice is matle 
possible, the animals have not been found to swim significantly better 
than the controls. Of course, it must be recognized as something 
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in tlic nature of a shortooinini^ in tlic experimental technique em- 
ployed here that the use of a chemical to iiulucc immobilization in 
the first set of expciimcntSj and of a mechanical factor, i.e., agita- 
tion of the water, in the second set limits the comparability of 
tlicse groups. 

Finally, Group VIII, reared in constant activity from the first 
egg cleavage until spontaneous swimming appeared, tended to swim 
not quite so well as the controls. The difference between the means 
of Groups V ami VtlL in terms, of spited and tW voUalMUty of tUiis 
difference were .4 cm. and l>l respectively. In terms of distance, 
the data were 1.5 cm. and 1.9, respectively. The animals in this 
group, as was noticed in Group VI mentioned above, also demon- 
strated the effect of development in turbulent water. Great care had 
to be exercised to choose only those 7 mm. in size at the time of 
testing. 




V. EXPERIMENT III: TIME TAKEN FOR REMOVAL 
OF THE SPECIFIC EFFECTS OF THE NARCOTIC 
USED TO INDUCE IMMOBILIZATION 

Regardless of the size of the cliff ere nee between, the measurements 
of the performances of the expcrimcntfil and control groups, no 
inferences may be justifiably made until the time taken for the anaes- 
thetic to wear off is determined. In order to do this, a group of 
75 animals was raised under the conditions described above for the 
control group. When these animals reached Stage 20 and swain 
about freely, they were anaesthetized and ^Yevc allowed to remain 
in tile chloretone solution for 30 miiiutcs. The embryos were tJien 
removed from tlie narcotic and given two rinsings in Ringer solu- 
tion. The members of this group were divided into three sub- 
groups, each tested at var 5 nng lengths of lime after release from 
narcosi^^, as follows; Group IX, 15 minutes after release from the 
narcotic; Group X, 30 minutes after release; Group XI, 90 minutes 
after release; Group XII , which consists of the animals of Group IX 
above, this time tested 120 minutes after release. 

A. Results 

See Table 7 for a summary description of these groups. Tables 
8 and 9 present tlie results. 

Figures 2 and 3 offer the composite results for all groups 
graphically. 


B. Discussion of Results 

The final series of experiments were luidertalcen simply to test the 
validity of the results of the first experiment. It is the comparison 
between Groups III and I(^), in particular, which may be legiti- 
mately questioned. The point might easily be made that the infcrioi 
swimming bcliavior of Group III is attributable not to the absence 
of the use or practice of the simple body flexures that normally 
appear before swimming, but instead to the fact that the anaes- 
thetic used can be washed out only slowly, leaving traces of its 
effects. If this were true, the animals of Group III were tlicn 
tested before the specific. Inhibitory effects of the drug were elim- 
inated. Tl^ose groups in the first experiment in which cliloretone 
was used were tested, in each case, one hour after the narcotic 
ivas washed out. Our task is now to report on tlic final experiment 
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TABLE 8 

COMPAMSON, IN 'FkKMS O)' SpKED OV SwiM>[lNG, BFnVliliN NOUMALS ANU 

Narcotic Controls, Indicatino 1'imk Ni- cess ary for Washing 





Ou’i 

‘ Anaesthetic 


No. of 

cases 

Af 

<r 


Did. bet^veen means 
and thpir rcUnbililic^ 

1(b) 

5U 

2.9 

1.3 

.19 


V 

49 

2.6 

1,8 

.26 


IX 

25 

2,7 

1.4 

.23 

lX-I(b)=0.2(.59) ; 

1X-V=0.1 (.26) 

X 

25 

3.0 

1.3 

.36 

X-I(b)-0.1(.24); 

X-V-=0.4(,9I) 

XI 

25 

2.9 

i.a 

.36 

XT-T(b)^0(n) ; 
XI-V^0.3(.68) 

XII 

25 

2.9 

1.2 

.24 

Xll-l(b)=0{0) ; 
XII-V^0.3(.36) 


TAliLE 9 

Comparison, in Tkrms op Distance, Swum, Between Normals and Narcotic 
Controls, Indicating I'ime Neci-ssary for Washing Out Anaesthetic 


c 

5 

No. of 
casts 

Af 

<T 


Did. between means 
and their reliabilities 

Kb) 

SO 

9.0 

4.0 

.57 


V 

49 

7.9 

5.1 

.73 


IX 

25 

7.4 

5.0 

1,00 

ix-l(ti) = l. 6(1.5) ; 
IK-V=0.5(.+2) 

X 

25 

7.6 

3.S 

.76 

X-l(l.) = 1.4(1.5); 
X.V=0,3(.27) 

XI 

25 

9.2 

4.3 

.86 

XI-I(1>)=0.2(.20; ; 
Xt-V=l. 3(1.2) 

XII 

25 

8.6 

4.1 

.82 

Xn-Kb)^0.4(.40) ; 

XII-V=0.7(.64) 


in whicli jin attempt M’-as made to determine liow lon‘2: it actually 
takes for the specific effects of the druK to wear oft. 

'Die 25 animals of Group IX^ which were reared under normal 
conditions up until Sta^c 20 when spontaneous S’wimminp; appeared, 
were anaesthetized for 30 minutes in a solution of chlorctonc (.03/{ ) 
and, after the usual rinsiiif^s, were tested 15 minutes after release 
from the narcotic. Comparison of tlie measurements made of their 
beliavioi with those of the control Group !(//) indicate the ne^li- 
[rihle difference of ,2 cm. per second (D/<r/) = .59). Distance 
scores show very much the same thin^: 1.6 cms. representing the 
difference [)etu'^een tlie means of these [groups and 1.5, tJic rcliahility 
of this obtained difference (^cc ^fables 8 and 9). 
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Ce/fTiMCTeps ftR Sftotia 

' fiRDup ^ I 1 3 « r fi 1 1 * m — a lA fi_ -feflmje- 



FIGUKE 2 

Mean and Range of Speed Scores for Each Group 


Animals in Giovips X ftnd XI, tvcatcd the same way as those in 
Group IX except that they were tested 30 and 90 minutes after 
release from the iinrcotic, showed even smaller differences from the 
control group, Dtfferences between the means for Groups X and 
I(^) and XI and I(^) were .1 cm. and 0 cin., respcctivel 3 % The 
statistical reliabilities of these differences M^erc .24 and 0. The .same 
comparisons, using distance scores, were lA cm. and .2 cm. Criti- 
cal ratios here were 1.5 and .20, respectively. Finully, Group XII, 
consisting of the same animals of Group IX tested this time 120 
minutes after release, showed no difference at all from the controls 
wlien speed scores were used. Distance scores differed only .slightly 
(.4 cm., D/(jd ^ .40). It may then be concluded from this series 
of experiments that not only ai-e initial twitches restored in less than 
15 minutes after the washing out of the narcotic, hut that fully co- 
ordinated swimming move meats quantitatively indistinguishiible from 
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FIGURE 3 

Mean and Ranhg of Distance Scores for Each Group 


those of the experimental group in which immobilization was chemi- 
cally induced were made 60 minutes after the anaesthetic was washed 
out, it docs seem fairly clear that the decrement in the swimming- 
ability of the experimental animals (Group III particularly) can- 
not be adequately explained in terms of the specific effects of the drug. 
The restriction of movement, or the absence of practice, then seems 
to have been a more important factor. 

A single point of contention remains in this last experiment. It 
may be argued that because the animals in these groups (IX, X, XI, 
and XII) remained in the anaesthetic solution of chloretonc for 
only 30 minutes whereas those in Group III were subjected to this 
treatment for roughly 60 to 80 hours, that tliey were not strictly 
comparable. This is admittedly an cxlicmely troublesome problem 
that demands detailed histological work for its solution. In the 
absence ot this, the competent judgment of at thews and Detwilcr, 
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based Upon fbcir study of tlie eJfccts of pi'oloiiRcd trciitniciit with 
cliloretotic of iiniphihfaii cinbryos, seems eminently acceptable. Tbcy 
write tbjit: 

, . . il sccm.'i that anliiials suldeetvil to die iiiiacslhctii' »/ In 
fit/lii rltij'S cxliiliit csscniiiilly lypical riMciifiiis shortly after 
ciiiergeitco Iioin chhiictnnc, thoii^'li thcM- iciictiinis .arc u[ <.1111- 
pler type than those of the controls, thus imlintlinit Coitsider- 
ahle retartlation in the dcvclflinnciit of the reltcx mediaiusiu, 
hi no iii/iiiilioii or injury. 'I'lic time ft(|iiire(l for the initial 
reaction as well as for lilt most coinplctc rciiclion (after rc' 
inoval to tap water) appears to increase more directly In 
proporLinn to the incrensiiifi sUengtli «f coticcntratloii of the 
.aiinesthctic ihiin vrith llie teni'lli of time of iitimerslon (italics 
mine, 33 , p. U 2 ). 

I'be cinbryos in our own avork were kept in cblorctoiie no longer 
tlinii tbc limit mentiotied above ttiitl, in most Ciiscs, ciinsitlcrnbly less 
thaii tills limit, The retai'diiiff effects upon Krnvvtli rate exercised 
by cliloretone were taken into account and such cxpcriinciitally 
trcatctl niiimals were jfiven more time for devcloiniient than were 
controls in order to insure the presence of comparable structuics, 
Finally, the concentration of the anttestbetic used was the minimum 
strength that was effective. In view of these points, it seems veasoiv 
ably safe to believe that Groups HI and IX, X, and XI were conv 
parable, and that the decrement in the swimminii: ability of the former 
was not the result of not having completely washed out the drug. 



VI. GizNiiRAL Summary and Conclusions 


As a result of these experiments, which do reveal tlie importance 
□f UPC or practice in the development of hchavior- — for the animals 
and activities studied- — a douht concerning the complete validity of 
an opinion rapidly being accepted by the entire Held arises. Based 
in part upon some of the earlier work which indicated that the 
struct VI Yc necessary for complex movements develops normally and 
junctions perfectly the very first time, Matthews and Detwiler sug- 
gest that “ . . . the power of one neurone to activate growth pro- 
cesses in another has origin iji the growth phase rather than in the 
conduction phase of its metabolism” (33, p. 290). Cogliill expresses 
himself in a similar vein, declaring that it cannot he the 

definite nervous function within a given neurone that activates com- 
plete differentiation either in itself or in another ncuroblast” (Id, 
p. 107). So far as anatomical development is concerned, these state- 
ments arc in all probability true. A tremendous number of studies 
on transplantation (22, 26, 42) supports this general view. How- 
ever, behavior is only in part determined by structure, and until our 
knowledge of the specific effects of a stimulus upon any anatomical 
segment is more complete, predictions concerning bcliavior based 
solely upon an understanding of structure arc destined to fall short 
of accuracy. The experiments reported here serve fis testimony to 
the trvith of this assertion. Despite the fact that it is generally ac- 
cepted that muscular differentiation takes place independently of 
activity, that muscular structure, histologically indistinguishable from 
normal, was not capable of functioning in a maimer iiulistingiiisliable 
from normal. Thus it must he concluded that although the develop- 
ment of structure may he explained cninplctcly in terms of tlie growtli 
process, the development of behavior is determined only in part by 
the structures produced by growth and is affected by its own hc- 
liavioral antecedents as well. Although a structuie may function 
upon maturity without ever having had previous opportunity for 
exercise or activity, the standard of its behavior was found to be dis- 
tinctly iiiferioT to that wllich is measured as normal. Practice, then, 
during the rudimentary stages of the development of an organ may 
he said to he a variable, infliiciicing the functional ability of that 
organ upon maturity. 

An attempt was made to determine whether pi notice in the em- 
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bryonic development of some function affects that activity in a subse- 
quent stage, The swimmitiK movements of 12 groups of embryos of 
the frog Rdiin pipiens, ranging in number from 25 to 64, were 
studied. The experimental factors of iinmobiliKation and positive 
stimulation were introduced during several diffcrciiL periods of de- 
velopment. Immobiliisation was achieved through the use of chlovc- 
tonc the concentration of which was .025 per cent to .03 per cent. 
Positive stimulation was afforded by keeping the water in constant 
agitation. This was done by suspending a tuhe attached to an air 
jet beneath the surface of the water. An apparatus was designed 
which m.ade the tncasurcincnt of swimming a relatively simple task. 

1. The elimination of the factor of u.sc, through chemically in- 
duced anaesthesia, was found to create a quantitative decrement in 
swimming ability. No distinct qualitative differences between con- 
trol and experimental animals were made evident. 

2. The retarding effect of immobilization on functional develop- 
ment took pliice during the stage of partial movements ratlicr than 
in the premotile stage. 

3. Although this decrement docs appear to be the result of the 
absence of practice and not a consequence of the use of the drug, 
some additional check in the form, perhaps, of a careful histological 
examination might lead to a more complete verification of this. 

4. Opportunities for activity beyond the normal amount did not 
lead to better than normal swimming. Only negligible differences 
were found between controls and expcriinentals in this scries. 



References 


J, Avery, G. T. Rersponses of foetal guinea pigs prematurely delivered. 
Genet, PsychoK Monog.j 1928, 3, 245-331, 

2. Bird, C. The relative importance of maturation and Habit in the 

development of an instinct. Pad. Scm., 1925, 32, 68-91, 

3. . The effect of maturation upon the pecking instinct of chicks. 

Fed, Scm„ 1926, 33, 212-234. 

4. Breed, F. D. The development of certain instincts and habits in chicks, 

Behnn}, Monog,, 1911, 1, 1-7&, 

5. Burnham, W. H, The significance of stimulation in the development 

of the nervous system. Amcr. J. Psychol.^ 1917, 28, 38-56. 

6. Carmichael, L. The development of behavior in vertebrates expe_ri- 

mentally removed from the influence of cxteinal stimulation. Psychol. 
Rev., 1926, 33, 51-58. 

7. . A further study of the development of behavior. . . etc. 

Psychol. Rev., 1927, 34, 34-47. 

8. . A further experimental study of the development of be- 

havior, Psychol. Rev., 192S, 36, 253-260. 

9. . Origin and prenatal growth of behavior, In Haudbook of 

Child Psychology (MurchLson, C., Ed., 2nd cd,, rev.) 31-159, Worces- 
ter: Clark Univ. Press, 1933. 

10. . An experimental study in the prenatal guinea pig, etc. 

Genet. Psychol. Monog., 1934, 16, 337-491, 

11. . The experimental embryology of mind. Psychol. Bull., 1941, 

30, 1-28. 

12. Cochill, G. E. The development of the swimming movement in 

Amphibian embryos, /Inni. Rec,, 1908, 2, 148, 

13. The reaction to tactile stimuli and the development of the 

swimming movement in embryos of Diernyctylns torosus, Eachscholtz. 
J. Comp. If enrol. ^ Psychol., 1909, 10, 81-105, 

14. . Correlated anatomical and physiological studies of the 

growth of the nervous system in Amphibia. IV. Rates of prolifera- 
tion nnd dilTci'cntintion in the central nervous system of Ainblyatoma, 
J, Comp. Neurol., 1924, 37, 71-119, 

15. , Correlated , . , etc,: VI. The mechanism of integration 

in nmblystoma punctatum. J. Comh. Neurol., 1926, 41, 95-152, 

16. , The early development of behavior in Amblystoma and in 

man. Arch. Neurol. Psychiat, 1929, 21, 989-1009. 

17. ', Anatomy and the Problem of Behavior. Cambridge, Eng- 

land: Univ. Press; New York; Macmillan, 1929, Pp. XI+113. 

18. CORONOIS, J, D. The prenatal development of behavior in the cat. 

Gcuet. Psychol. Monog., 1933, 14, 283-386. 

19. Cruze, W. W. Maturation nnd learning in chicks. J. Comp. Psychol,, 

1935, 19, 371-409. 

20. . Maturity and learning. Psychol. Monog., 1938, 60, 49-65. 

21. Dm^viLEU, S. R. Experimental stiidie.s upon the devclopinent of the 

Amphibian ncrvoiia system. Biol. Rev., 1933, 8, 269-310. 

22. . Neil roc m b r 3 'ology : An expert mental study. New York; 

Macmillan, 1936. Pp. X+218. 

255 



256 GfiNJITlC PSYCHOLOGY MONOGRAPHS 

23. Harhison, R. G. An exper imontril siuily of khc rulrition of the nervous 

system to ilu* ilcvclopinii; invisculuUiic oC lUe frtip;> ///ner. i. 

1904, 3, 197-220. 

24 . — . The oriji^in ami hevclopiiieiiC of tlie iieivous syslciii sUitliecI 

by the nietliotl of cxpci'iniental cm bryology. VVtfr. Loiulon, 

1935, IIB, 155-1971. 

25. I-IERBIC'K, C. J., & CooiiiLL, G. E* ’riie <levelopii‘t-'iH of rellcjt nicclian- 

isms m Amlilystonin. J. Comp. Wruioi, 1915, 26, 65 -S 5. 

26. HuxLiiV, J. S., Sc Di?IiKE/i, G. U. The Hlcmenis of Expcrimemnl Em- 

bryology. Cambriilgei Univ, Pi ess, 1934. l^p. x\i-l-5l4. 

27. Kuo, Z, Y. Ontogeny of cinbiyonie behavior in Aves. 1, 'The ebron- 

(ilof^y and g;eneral nature of (he beliavior of llic cluck eiubryo. 7. 
PJxpcr, Zoo/., 1932, 61, 395-430. 

2S. . Ontogeny of . . . etc.: H. The nicclianicnl faciojs in the 

various Mages lending to lialching. J. r!.\-per. Zoat., 1932, 62, 453-489. 

29. . Ontogeny of . . . etc.: HI. The structure and diivironmentnl 

fa dors in caihryonic behavior, J. Comp. Psycho/., 1932, 13, 245-272. 

30. ► Ontogeny of . . . etc.: IV, 'Die inlUieiirc of embryonic 

movements upon the bchuvior after lunching. J. Comp. Psychol., 
1932, 14, l09-t22. 

31. — Ontogeny of . . . cic>: V. The reflc.\ cniiccpt ut the Udu 

of embryonic bcluivuor in liird.s. Rev., 1932, 39, >199-515. 

32. . Studies in the physiuhigy of the embryonic nervuti.s system: 

II. Experimental evidence on llie controversy (Jver the rcllex iheoiy iji 
development. J. Comp. Pi euro/., J939, 70, 437-459. 

33. Ma'ithews, S. a., k Di-rwiLER, S. E. 'Die reactions of Arnhlystoma 

embryos foilo'sving prolonged iruatmeni wiib chlurctnnc. J. \ixpcr. 
Zobi, 1926, 46, 279-292. 

34. MlNK.G\v&Kl, NL Sue Ic's luouveraeutt., les. tcflcKcv, les. wus- 

ciilaires tin foetus liiiman tie 2 a 5 rnoiii et Icurs relations avee le 
systeine nerveux foetal. Rev. Neur., 1921, 37, 1105-1118, 1 235- J 250. 

35. . Ncnrobiologische .sludicn am rncnsclilichen foetus. Ai/hrr' 

hflldeus Ih/bh. (/. //io/. Arhcitsmeth., 1928, Abt. V., T. 5 H, II. 5, 
5U-61S. 

S6. Moseley, D, The a mi racy of the pecking response in chicks. J. Comp. 
Psyc/tol., 1925 » fi, 75-97. 

37. Noai.E, G. K. The Biology of the Amphibia. New York and London ’. 

McGrnw-Mill. 1931. Pp. xiii + S??. 

38. PoLhisl'liR, A. W., & Moore, J. A, Tables for tJic normal tlcvclopmenl 

of Ran a jy/vaiica. Amu. Rec., 1937, 68, +89-496. 

39. SniiPrii'Ri), J. F.p k Breed, F. S. Maturation and u.sc in liie develop- 

ment of an instinct. 3, A aim. Uchav., 1913, 3, 274-285. 

40. SPAt.DiNG, H. A. Instinct: With original nbservatiuns on young ani- 

mals. Arfrcil/j'ffnij’j Mil//., 1873, 27, 282-293. 

41. Spi'mann, H. Embryonic HcvelupiTicnt and Induciion. New Haven; 

Yale Univ. Prc.ss, 1938. Pp. xiH-401. 

42. Weiss, P. Pruiciples of Development'. A 'I’ext in Experimeiual b'ln- 

bryology. New York: Holt, 1939, Pp. .vlx-hGOl. 



pef'voluiria v 
.•dingle '.purtjberk |ii00. 


; v!oljinie» .pef ^ar 


vj^'dvembeiti IHl. ■ 
..•■;V'olume 2[4|/iStfQbaiSl' 




■ •'. qii4\ 

■■■■■■ •" 


,:, CKiiHoftfe ,•. '.. . - \ ^ 

, , ■ ; , ' f , ‘ j ‘ ^ 

r ; OoflHg( 4 .' )/ ', ' '■ • 5^ t '’ j , ’ ' ! 
: :i;n(Uft’ii(a;'.((j'ttlyV^^^ / , ;‘ ^ ■ 

.ijfejjhb'Ditk'Vftc'tfe’i' ’ •'■ .-■' ;.Sl'; 


•■ , :;r, .■V;f!S;8v;I^sW^-'>'-C'.';: 


'MacTkcf-^iologlcat' •' ’> ’,1"'. 

■■ ■ ;, ■■'■ ', 

'■ ’ '. •- .. 


' -fl'-T ■ '■ l-wyntOi’AmperlW ,'.; V 


wm 


j-y/] 

\ , .>Pal^' tJC^lVeicilltty : . C - 


: '■; \ •■■>; 

;■ V ' : 

^iia .'Jiohnli /’ 

■ '"Uniyfcrti^y. ;..«v 

, HgirOld'Ei jori^s?-’ ■ ;■’• 
'tJblvcr^U)< ol'Oalifoi'pl^ 

Ttuidan hi Kelley '. . 

Kni^vdrd Uolveral^- 

.Yoshihidc' Kubb , 

•. lilrosliima or Inal 

College 




'M- \ 

* J. ■ ': 

J,g': EbWis' 

" J. . "• :' ?il^bfbr4 . •tJlllTl^’Psity. . I'. ' ‘ 

, ;,' . E.ciijibm:gb _ • ' '■ 

s ' ''V^'jL!i Thorndike 

. w- : Tcflohepa' Callage 

; :§ ^ ,. .Columbia- Unryiralty 

b' ■ G. J., Wsirden ■• ''• 

*5 . Cotumbia IJnlyerBlty 

- fl’l . John B. Watson ' ■ 
fe IJJew York City- 

•^ .S Heltn ThompSoi^. 

■ Woolley . 

TcacKcra Collcgej . 

, Columbia llDiverilty 


ProvinectowD, MaasachiiBetlB ' 

Copyright^ IHl, by The Journal Press 

. Enirrcii Os nccoud'^clas^ matter Deccinber 1, 1925, at the poqt*’oli\c^ at 
I Worcester, ^lsB6•, niiJer tliu. Act of March 3, 1879 

■■■Reentfetcd as Bgcond-claeE'nrifttler .April 15, 1937, at tKe post-office ot Proviiice- 
towil» Mass.', under the_ Act. oi March- 3, 1879 




The Journal of Psychology 


.ISUkOfKtt pUK 


Curt Mufchiffon 


WM ifotind^d At tte‘ ol m^ny piyiJii9ltH 


)pwn^\ ot 1?K ^ , . ^ « - 

■KIiU' throtigbout ih^ Wbx'M ^cfv tbt) tiSitpAtt (d evtablflshldg A meJIiim In 
vr|tj(«h piibllcadonci iUMlt b<( lint^A.<]|«((o ^nU tii t^hIch.oIlt$^P^El^a|lt(oD -oipc(f^ 

.(f jib «uU^!clipH^ j^trke vrUl.bB $7 per telumei tvo velatnre pdr yeiir. 

■ ' i : |(«)^ : Tb<(r^«r<»*fc, ' vdlatue wU( be ewb iitet o*dt‘ ^ubicrlhec .nkey 

doM.tbe'^fA^e^bM T^oluiutfjilit^ ltir;((;^mpope;ir 
'•/ T9)t ;]pSi^pttbr(|Ush, i^' left in publtcetla^ sboiilcl 
,/; .fcirf ,dhtto -.1^^ 

VirtU •sseejftive '^lCKS. ‘tebrirtte’ef Wi' paj 





^'o' ^7*w>) per hp)i 
;l' • ,S't plus trg'Dtporlatfop 

''^v‘A‘'<' ’ •*■ '. , 

>.u\.'- ,'j,, .\‘V ' , '•i.' 

.'/T:/r:j’-,..,- V :; ■, 

.•' < "flr^trfAKt; A T . .ISO' t*<a e 


•vapi!!;;|Dji4iftr;AL'. mm 

• 5 ’,''^^;?»l^«ft^!iliVJe^«ii^ -. /■ 




$7.00 |)er volume QUARTERLY November, 19 U 

Single numbers $4.00 volmnca per year Volume 24, Second Hnlf 

Genetic Psychology 
Monographs 

Child Behavior, Animal Behavior, 
and Comparative Psychology 


If this space should be unstainped, this is the vcgulnr librnry edition. 
But if this space is stamped ivith a designating title, this is a special 


edition, sold under the restrictions of a bilateral contract, and may not 
be resold for a period of five years from date of publication. 


NOVEMT^ER, 1941 

(ManusorlptB are prJnfced in the order of final acceptnnee) 

THE PELS CHILD BEHAVIOR SCALES 259 

By T. W- Richards and Marjorie Powell 
Simons 

MEASUREMENT OF THE SIZE OF GENERAL 
ENGLISH VOCABULARY THROUGH THE 
ELEAdENTARY GRADES AND HIGH 

SCHOOL 311 

By Mary KATHRRtNii Sislith 

S'rEREOTYPES IN THE FIELD OF AdUSlCAL 

EAIINENCE 347 

By Paul R. Faunsworth 


Copyright, 1941, by The Journal Press 
Provincetown, Massachusetts 

Entered as second-class matter December 1. 19^5, at the post-office at 
Worcester, Mass., under the act of March 3, 1879 
Reentered as hccoiul-class matter April 15, 1937, at the post-office at 
Provincetown, Mass., under Act of March 3, 1879. 




Published na a scpai'atc aiul in Gcfictic Psychol o//y MofiO{fr{tphst 1941] 24, 

259^309. 

THE FEES CHILD HEMAVIOR SCALES^ 


T, W. Richards and Marjorie Powell Simons 


The Somtfel S, Pels Research hisliinic, Jhitioch Coihffe^ Yellow Spriiiffs, 

Ohio 

I. Purpose 26i 

II. Construction 2fS3 

III, Instructions for iiitiiiR and scoiiiiR 277 

IV. Rclinbiiity of the scales . . 2S3 

V. Use of the scales in sitiinlions other than nursery schools . 293 

VI. Validity of the scales 297 

VII. Summary . . 307 

References .......... 309 


' Received in the Eilitoiial OHicc on June 15, 1941. Copyright by The 
Jouinal Press. 



I. PURPOSE 


The purpose of this report is to present for the first time n group 
of rating scales developed at Fels for use in the nurser 5 ^ school 
situation. The scales were designed to measure what were con- 
sidered important personality traits in nursery school age children- 
There arc 30 scales measuring 30 defined traits, Although de- 
signed for use in the nursery school, there is reason to believe that 
at least some of the scales are useful in situations other tlian the 
nursery' school, and possibly for children of other than nui'vscry 
school age. 

The scales are independent units, each scale measuring a single 
trait. The traits themselves, however, may or may not be cor- 
related. No total score of ^'personality'^ is provided by the scales. 
The traits measured were selected because they seemed of importance 
in the longitudinal development of the child. Their importance 
was judged by the members of the psychological staff of tlic Insti- 
tute; the selection of 30 was made from a larger group of about 65 
traits suggested in definition form, The selection was inlluenced 
by the special interests of members of the group ; for example, the 
psycho-physiologist was interested particularly in sampling emo- 
tional behavior and physical activity; the home visitor was interested 
in traits that might be related to parent behavior, which she was 
rating. The number 30 was considered to be an arbitrary practical 
limit to the number of scales which could be used periodically in 
our observational program. 

Wc shall deal in this report with the method of construction, the 
nature, the reliability, interrelationships, and to some extent witli the 
validity of the scales. 
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II. CONSTRUCTION 


In construction the scales were modelled directl)^ on scales de- 
veloped to measure parent behavior by Dr. Horace Champney, of 
tile Institute (3). His method for the scaling; of behavior cues, tlic 
format used for each scale, and scoring of ratings was utilized 
directly. The single scale, as, for example, the one for aggveulve- 
}\eu, comprises a definition or description of the trait, a nine-centi- 
meter vertical line along which arc placed cues which are considered 
indicative of varying degrees of the trait as described. The nature 
of these cues is somewhat akin to those developed by Conrad (4) 
for Jiis nursery school scales; and by Macfarlanc and her group 
(7) for clinical use. However, whereas Conrad developed two 
cues, one at either extreme (witli a middle neutral cue), we at- 
tempted to develop at least four. 

The placement of the cues on the ninc-cen time ter line was accom- 
plished by using the opinions of seven judges.^ Tlie judges were 
members of the psychological staff of the Institute, All had had 
training in psycliolog}^ and at least two ^''ears of experience with 
children of nursery school age, either as clinicians or as teachers. 
The judges* task v'as to read the cue and to determine for them- 
selves how much of the trait as defined was implied by it. They then 
indicated on a nine-centime ter line the point in the continuum wliich 
they considered the cue to describe. 

The behavior described in a cue is, of course, behavior whicli is 
supposed to indicate a certain amount of the trait defined. When 
rating tlie child, the ohrerver may feel that the child he is rating 
never behaves in a manner described by any of the cues. But from 
the cue-statements, he may infer certain degrees of the trait, which 
would be more or less than he would infer from the behavior of tlie 
particular child. 

Responses of the judges were compared to see whether tliey agreed 
on cue order, linear placement, and appropriateness.'*^ In the case 
of disagreement in ordei, the cues were rewritten, discarded or re- 
placed until perfect agieemcnt was obtained. Similar revision of 

^The writers wish lo acknowledge the assistance of Horace Chfiin[iiiey, 
Maiy Fiances Harlson, Katlierine Long, Virginia Nelson, Helen Newbery 
Nojmnn, Harriet Smith llingo, aiul M. A. Wenger fur their valuable and 
patient help as judges. 

"Chninpney (3) has elsewhere discussed in sonic detail vaiious (jualities 
of cues. The principles developed by him weie Incorpoiated in ihe de- 
velopment of cues foi these scales. 
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cues was made if judges were agreed on relative order, but not on 
placement on the line. Variations in cue placement of 1.5 ems* 
were tolerated. 

In cases of confusion among the judges as to the definition of the 
trait, appropriateness of the cites, etc., revision ivas carried on until 
agreement was obtained. 

TVe present one scale — that lor cofifonn'uy. It will be seen that 
10 children may be rated on one scale form. 

Instructions for rating and iscoriug will iiicUcatc the nature of tlic 
various ‘Wondary’^ ratings. 



III. INSTRUCTIONS FOR RATING AND SCORING 

A. iWAKlNG the OdSERVATIONS 

1. Ffimiliai'ize yourself Lhoroiighly -with the scales before 
making observations so as to focus your attention on the 
variables to be rated, 

2. Concentrate on biiilcling u|> a generalized impression of 
the child’s value on each ^^ariable, rather than ou recording 
coiner etc incidents and details. 

3. These scales are designed primarily to be used after a 
period of observation in a relatively standard situation (such 
ns a.nnrscrj" school group). Probably it is best to rate the 
child only nfter a ininimiim observation period of two weeks. 
This does not mean that the scales cannot be used on the basis 
of s hoi ter periods, hut such use should be evaluated on its own 
niciits. In rating the child, utilize as far aa possible /tfl the 
observation you have had of him within the Uiiiits of time and 
situation. 


B. jN'Iaking THii Ratings 

1. Consider each rating to cover a recognized observation 
period; be careful to avoid bias from previous ratings, 

2. If rating a grotip of children try to approximate a con- 
stant time after the observation for doing the rating, 

3. Probably you should not rate a single child at any one 
time. Rate in groups if possible, rating all In the group on 
each variable before passing to the next variable. 

4. Compare ficely one child with another, as the rating 
proceeds, revising previous ratings as needed, so that when 
completed the sheet checks for absolute ratings, and for coni' 
parativc rankings sis well. 

5. Ip rating a child with reference to others, disregard 
age as far as you can. Rate his behavior, 

6. Treat each scale aa a smooth gradation from one ex- 
treme to the other. Use the cue points merely as points of 
reference in building up your concept of the total variable, 
rather than as discrete items to be checked. 

7. Kach variable is a complex of loosely correlated elements, 
and is defined by the description a and all the cues on the sheet 
taken as a whole. Avoid mere reference to the '‘name*’ of 
the variable; the name is merely a convenient handle for 
reference and may be very misleading if taken by itself to 
define ihe variable. 
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C. The Rating Siiiiets 

1. Dhicrcnt ratliiKS un tlic Siiinc sheet tire itlunl'iricd hy 
“No/’ (1 to 10), ^llul tliL*5C jjurnbers sliiuiUI corres|>oiicl ilii'ou/;h' 
out a l>nlcli of sheets done :it one lime fiiul on a con.sHiiU i^n’oiip 
of cliifclj eo. 

2. Above left you will see boxes <Icsl^tiatc(l oii (lie lifiht as 

Pcviad a( Qbicrvailon^ /Use in monihs at end o( mid 

Cliifd. Enter in tlic fust box lUe da tea l>cy;iuniiit' and ending 
ibe obseivation pervotl, m tUc sceonil box tbc of tUe ehild 
ill die lit ed, and in the ibitd the ehiUVS name, 

3. Primary Ralnjff.* Your principal entry on ihc rating line 
is nn *V' to be placed directly nii the line fU llic point best 
representing your jiulgincnt of llie location of the ratce on that 
scale. This point is termed die "score.*' It may fall any- 
where along the line fioiii one extreme to the other, repcnrdluss 
of whether it falls opposite a cue point or somewhere hetween 
or beyond the cues, 

4 % Secondary Raiiiigf,' 

(a). In addition to the principal vnibvg, yon may indi- 
by meaiia of horizontal ( — ) Ibc limits on the scale 

between which the raking score would have to fall to he con- 
sistent with your judgment. (In oilier words, place die claslies 
in auch n position dint if anodic r rater should place liis '^v“ 
anywhere between them you would feel that lie piohahlj' agrees 
with your judgment, on the basis of the same sample, wdicrcas 
if his falls outside yo\ir daahca his judgment probably 
(liiTers sigiu/icanlTy from youra.) These points .ire termed the 
"upper and lower Umita of probable score/' The inter veil be- 
tween them is called the "tolcraHCC.” 

(b). Also yovi may indicate the rmigc tlwoiigh which the 
child varies from occasion to occasion by entering a convex 
curve (/— s) across the line at the highest point you knovv of 
for that ratee, find n concave curve (w) for the lowest point. 

(f). In the two boxes immediately unticr the rating line 
enter your niimorical ratings for "saliency" and "ccrUinty" 
respectively, on a five-point scale as indicated. 

Saliency: Two traits may both rate very high on the line, 
and roter may be very certain o£ both. Hut one of lUe 
traits may be a constantly potent component of the child's 
personality ■whereas the other sc cm a but slightly significant. 
These traits arc then said to differ in "jrtJi^wry/' A given 
trait may have differing saliency for different children. 
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Cerlainty: T'he following iiitci pretation Is suggested foi 
"ccrtRinty” rating: 

(5) Evidence U abv^ndant ami clear-cnt for tVie occur- 
rence of tills trait at the rated value during 
the period since my last rating. 

(4) Evidence is quite adequate — I feci safe in eval- 
uating tile trait as above for the period 
covered, 

(3) Evidence is fair; or, I would feel unccitain if 
it were not for inference fiom previous ratings 
and observations. 

(2) Evidence is meager; or, largely inferred from 
earlier data. 

(l) No tcviiglble evidence; nothing more than a vague 
feeling which I can’t justify; oi' entirely in- 
ferred from previous evidence, 

5* 111 the space to tlic right under “Date of Uatiiig” enter 

the date you made your rating. 

6, Eater’s “remarks” should be started in the space at the 
bottom of the sheet and run over onto the back if needed. 
Identify remarks by the number of the child un the sheet. 
Remarks should include such items as; 

{a) mention of anything iiiuisual about the conditions 
of observation or rating; 

{b) cxccV'Llotvs takew to the of the tis gwe^', 

(r) pcculiai ities oi the child in regard to this trait but 
not adequately indicated by the rating; 

{d) any other qualifying remarks or mention of diffi- 
culties encountered in using the scale, 

7. Please indicate at the bottom of the s licet the situation 
in which observations were made, as '^niirserv school,” ^‘clinic, 
"home,” '^playground." 


D. Scoring 

Scoring is done by means of nn ordinary millimeter scnle. 
Place the scale along the rating line so that the bottom end 
falls nt 9.5 millimeters. Since the line ia designed to be 90 
millimeters long, the top of the line will now fall nt 99.5. Now 
for each of the five marks on the rating line read off the value 
to the nearest millimeter. "This gives a minima! value of 10 
and a maximal of 99. The reading for the gives the score 
directI 3 ^ The tolerance and the range are readily obtained by 
subtracting the respective lower limit readings from the upper. 
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In cnsc letiS rtrfinctl indites uic dc-^lied llic aliove score may 
be canvei-ted into score on a nine -point scale simply by 
lecting: Hic units ibns a score of becomes 7, etc- 

The tolerance and the raiii^c sliRiiUl iint he so ircatecl. In rase 
readings appear on the scale below 10 or iihnve 100, they 
should he rend as 10 or 100 respectively. 

The question of wb ether or not it is valid to considc‘r the refine- 
meivt of ji racing scale as sulRcicnt for more than seven points (as 
Symoncls, 10, would maintain) is somewhat unsettlcil. Cltnmpney 
and J\darsliall (2) liaA^c shown tliat tile intercor relation between rat- 
ings of one observer for some traits was increased wlicrc man}^ more 
than seven rating scale points were utilized ; more vcliahlc ratings 
were made in these eases wlicn as many as 20 to 25 points were \isclI. 
In fact, his relinbility cocflicicnt tlecrcascci very little wlicn he used 
all 90 points. 

In the tabulation on pages 265 to 274 appear the trait descrip- 
tions and cues with their linear placements in time ter s for all 30 
scales. 

Table 1 presents means and standard deviations for two groups 
of nursery school children measured in the Fcls study; the iiuli' 
vidual scores for these distributions \vcrc obtained for tlie most part 
by averaging ratings of tlircc obiter vers, Tli esc two groups include 
all the children wlio came to tiic Fels nursery school in two years. 
They came in sub-groups of from 8 to 10 cluUlrcn each. In the 
ease of one sub-group in the first year only two observers rated the 
children. Three ratings were made in all otlicr sub-groups. Tlie 
effect of having only two raters for this single sub-group applies, 
therefore, to the scales used in the first total group (1938-39). 

It will be seen that there are differences between tile means of the 
two years^ ratings; these differences are attributable to a niuii- 
ber of factors. The number of cases was small, different raters 
were involved during the two years, and certain cases were unique 
to one group. The chief differences are found in the scales foi 
jancifnhiess, jcnlousy^j resislaucej setintwe/iessj socml appj^ehenslvenesSf 
suggestibility j and vigor of activity. The inter-year differences for 
these scales liad critical ratios of two or move. The difference in 
regard to iuucii illness may he due, we believe, to the fact that an 
extremely fanciful child in the group the first year gave the raters 
a vivid picture of an extreme in this trait, and they rated tlie other 
children lower. Possibly tlie children in the accoud year were over- 
rated because this extreme child was not in the group. 
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TABLE 1 

Meaws and SiRMAs FOR TiirRTy Rating Scales or Two Groups of Cuii.diien 
Measured in the Fels Nursery School 


Scale 

No. ot 
cases 

Group I 
1938-39 

Mean Sigma 

Group 11 
1939-40 
Mean Sigma 
{n — 40) 

Affectionateness 

35 

52.1 

13.1 

48.4 

15.6 

Aggressiveness 

33 

5L9 

22.9 

52.8 

20.6 

Cheerfulness 

33 

74.6 

14.8 

71.7 

1S.5 

Competitiveness 

35 

52.5 

13.4 

51.6 

19.3 

Conformity 

33 

66.1 

15.4 

67.4 

14.7 

CrueJt}^ 

33 

30.2 

15.8 

34.9 

16.4 

Curiosity 

35 

65,4 

13.8 

60,3 

16.5 

Emotional control 

35 

63.2 

16,1 

58.0 

19.5 

Emotional excitability 

35 

57.8 

14.3 

61.3 

15.8 

Fnneif Illness 

33 

35.g 

17.2 

44.5 

13.9 

Frequency of gross activity 

33 

59.5 

16.8 

S9.5 

19.2 

Friendliness 

35 

7LS 

14.6 

70.5 

13.8 

Gregariousiiess 

35 

65.0 

16,2 

62,3 

17.5 

Intensity of emotional i espouse 

35 

61.4 

11.7 

65.7 

13J 

Jealousy 

35 

30.6 

10.6 

43.4 

19.2 

Kindness 

33 

47.2 

17.6 

43,4 

18.1 

Leadership 

33 

43.9 

18.5 

48.1 

21.4 

Obedience 

35 

75.0 

12.8 

69.2 

25.1 

Originality 

35 

49.6 

12.5 

44,5 

10.9 

Patience 

16 

62.4 

22.0 

60.1 

23.4 

Physical apprehensiveness 

33 

49.0 

15.3 

53.7 

14.1 

Planfiilncss 

33 

46.9 

15.6 

46.7 

17.8 

Quarrelsomeness 

35 

52.6 

18.5 

53.2 

20.8 

Resistance 

33 

38.9 

9.8 

48.2 

18.0 

Sense of hiurior 

35 

63.8 

15.6 

56.7 

15.9 

Sensitiveness 

33 

45.4 

13.5 

56.5 

13.6 

Social apprehensivencss 

33 

37.7 

18.6 

49.2 

13.3 

Suggestibility 

35 

72.8 

11.0 

60.1 

12.5 

Tenacity 

33 

58.4 

17.2 

58.3 

21.1 

Vigor of activity 

35 

56.4 

17.7 

G3.S 

19.0 


In regard to the remaining differences it should be iiointed out 
that there was a rather large group oI children who were two- 5 ^RRr- 
olds the first 3^ear, chrec-i^car-olcls the second. This slight shift in 
age-sampling might account for some of the differences in behavior 
as indicated hy the means, to the extent that threc-^^car-olds tend to 
difier behavior ally from two-year-olds. Indeed, certain scales which 
sliow significant differences in their means from year to ^'car do 
correlate with chronological age (over the full age period from two 
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to five), jealousy j fancijiilnru, aiiil sensitiveness particularly (sec 
Table 7). Hut certain significant differences between jneans were 
found where age conclatioci was [icgligible, uiul some scales related 
to age over the full period showed no shift from 1938-39 to 193940. 
Differences in rater personnel may liavc accounted for more than 
did the differences jii sampling. It is probably best to consider 
these measures of central tendency and dispersion as tentative until 
considerably larger groups can he rated, and until differences between 
raters can be studied more intensively. 



IV. RELIABILITY OF THE SCALES 


Evidence of two mnin types is provided for cvfilujition of the 
reliability of the scales. Correlations between individual raters; 

(h) correlations with other measures, such as correlations between 
scales, with external variables or communality of the single scale with 
the remaining scales in the correlation matrix. 

The data used for these correlations as well as for otlier cor- 
relations presented in this report, excepting as indicated, were 
derived from at least one month’s observation of the child. 

Since the Fels children were observed in sub-groups of from eight 
to ten children relatively selected for chronological age, the correla- 
tions between raters were based on the total group (2V == 33 to 35) 
or on small samples of eight to ten, each of which was somewhat 
homogeneous for age, 

The raters for the 1 938^39 series were two nursery school teachers, 
one with graduate work and nursery school training, the other the 
wife of a psychologist, a college graduate who had majored in biology 
and psychology, an experienced mother whose technical sophistica- 
tion in psychology was appreciable. The third rater was a graduate 
student in psychology, a trained nursery school teacher. In the 
1939-40 scries the third of these raters cooperated; the remaining 
two workers were a trained nursery school teacher and graduate 
student in psychology, and a mother who had had considerable 
contact with young children while driving them from their homes to 
nursery schdol.® 

Since tJircc raters observed the cJiildi-en it was possible to obtain 
tliree inter-rater coefficients: ABj AC, BC. The three coefficients 
for any scale for any group were averaged by using the quadratic 
mean,'^ 

In Table 2 appear mean Pearson coefficients for the total group 
of 1938-39, and for sub-groups within the same year. Since these 
were four separate sub-groups the mean correlations represent the 
quadratic mean of the four quadratic means of the three raters for 
each of the four groups. SimiLar coefficients for three sub-groups 

^'he writers ^visU to acknowledge the help of Miss Katherine Long, Mrs. 
Clarence Leuba, Mrs. 1^. A. Magnuler, and Miss Margaret Slutz, who 
acted as raters. One of the authors, M. K. Powell Simons, served ag rater 
both years. 

■*The term ‘‘mean” ^vhen used hereafter in this report in connection with 
correlation coeflicieiits refers to the quadratic mean, 
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TABLE 2 

Mean iNTER-RAiEn Corket.ations ior Various Groups of Pels Children 

AND THE SPI'ARMAjJ-BROWN CoKllEClTONS IOR l‘llESll CoEFFlClIiNTa 


Raw means Spcainuiii- Brown 



193S-39 

1939-40 1938-39 


1939-40 


Total 

Suh 

Snh Total 

Sul) 

Sub 

Scale (Pearson) 


1 (Pearson) 

'•j* 


AfFectionatenesa 

.54 

.57 

.64 ,78 

.80 

,84 

Ajsgrcssivcness 

.77 

.86 

.81 .91 

.95 

.93 

Chctrfiiliiess 

.71 

.71 

.70 .88 

.88 


Competitiveness 

.67 

,57 

.60 .86 

.80 

.82 

Conformity 

.39 

.68 

.79 .66 

,86 

.92 

Cruelly 

.55 

.73 

.80 ,79 

.89 

.92 

Cui'iosity 

.31 

>52 

>53 .57 

>76 

.77 

Emotional caiuiol 

.59 

.67 

.7J .81 

.86 

.89 

Eiiiotioiial excitability 

.56 

.61 

.70 ,79 

,82 

.88 

Fancifnlncss 

.71 

,62 

.38 .88 

,83 

.65 

Freciucncy of gross 






activity 

.76 

.68 

.67 ,90 

.86 

.86 

Friendliness 

M 

.79 

.52 .86 

.92 

.76 

GreEarloiisncss 

.66 

.68 

>66 ,85 

,86 

.>S5 

Intensity of emntlonnl 






response 

.51 

.59 

.62 .76 

.81 

.83 

jenloiisy 

.62 

.55 

.76 .83 

.79 

,90 

Kindness 

.65 

.61 

.62 .85 

.82 

.83 

Leadership 

,78 

.71 

.75 .92 

.88 

,90 

Obedience 

M 

.68 

.80 ,84 

.86 

.92 

Originality 

.42 

.67 

.74 .68 

>86 

,90 

Pa tience 

.70 

.72 

.78 .88 

.89 

.91 

Physical appiehcnsivericss .53 

.58 

.61 .77 

.81 

.82 

Plaiifulness 

.73 

.58 

.82 .89 

.81 

.93 

QuaiT'elsoinciicss 

.80 

,76 

,93 .92 

.90 

.98 

Resistance 

.72 

.83 

.89 .88 

.94 

,96 

Sense of humor 

.7+ 

.73 

.54 .90 

.89 

,78 

Sensitiveness 

.35 

.64 

,39 .62 

.84 

.66 

Social npprehcnsivencss 

.70 

.80 

.60 .88 

.92 

,82 

Suggcstihillty 

.5& 

.70 

.52 .81 


.76 

Tenacity 

.51 

.58 

.82 ,76 

.81 

.93 

Vigor of activity 

.78 

.72 

.72 .91 

.89 

.89 

Mean frms) 

.64 

.68 

.69 .84 

.86 

.86 


of tile 1939-40 season arc presented in the tliird column. It should 
be recalled that onlj' one rater was common to both 1938-39 and 
1939-40. All sub-group correlations arc corrected rank- difference 
coefficients (rp). 
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Th<* coofTiciifiUf: in the first three columns of Table 2 suggest 
r/[rit cTrti'irn ti/ t)ir 5i’c;i!('s nrc of tolerable reliability when used by 
a sin^lr ohsrivi’i, Ttic menus of these coclTicicnts are higher than 
the values usually presented for ratinR scales. 

ru<i cjiiidv scfitr ff>r tile purposes of research in the Fels study is 
not that of tiu* sinuh* hut rather a mean of three rated scores. 

It is obvious that the scales when used in this way are more reliable. 
An app roxiniatioii to the inter-niter reliability for averages of three 
ratings per child \v;\s made by using the Spearman^Brown prophecy 
formula developed for use in connection with lengthening the test by 
fncrcMsing the nunilicr of items, The corrections calculated from 
tile single rating cneflicicnts by means of this formula appear in the 
fourth, fifth, and sixth columns. 

For certain scales the uii corrected reliability coefBcicnt was less 
than the cor relation of the scale with some c.xternal variable (another 
scale). This discvcpancy was due, we believe, to the fact that means 
of til I Cl’, ratings were used in the coneJatious between variables, 
whereas the in ter- niter correlations were calculated on the basis 
of single-iatci’ scores. Tims, tlie logic of applying the Spearman- 
Brown prophecy foriuiila to the reliability of the scales when three 
ratings were averaged seemed sound. 

Tile material icgarding Intercorrclatioii between the scales appears 
in the next section of this report. We have, liowevcr, selected from 
this material the highest correlation of any scale with any other 
scale, and the square root of the cominiinallty, obtained from a 
'i’hurstoiie factor analysis (to three factors) of the mtercorrclations. 
Tins cnnununality function, lij in the last column of Table 3, repre- 
sents an approximation Lo the muximuin coirclafcion of each scale 
with all tile other scales, or better the co-variation of each scale witli 
the others, These coefficients are presented in Table 3. 

It is apparent that in some cases the correlation of a scale witii 
another scale approximates its corrected reliabilk}^ coefficient. 

The mean value for the group of corrected correlations if we 
use the higlicst mean rater-correlation (whether it be total group oi 
sub-group) ns our index for any one scale — ^is .894. The range is 
from .77 for ctiriosity to .98 for 

Since the total group of children ranged in age fiom 22 to 72 
months, it might be suggested that, to the extent tliat certain traits 
arc correlated with chronological age, they might dernonstrate a 
spuriously high inter- rater correlation. Correlations with chrono- 
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TAIILE 3 

LAR(;nST INTIJR-IOVTER Coril-FJClIi Np AND LaK(;UST CoKRPl.Al'IONS WITH OrilRR 
VAltlAllLnS A Nil (JoMMUNALirV OF EACH SCALK 


- - - 


La rgest 




encIlicJciit 



Laigcst 

ivilli 

J- Factor 

Seale 

rclinl>i]iiy 

extcM'JUil 

Coininiinality 


cocnicioiU 

variable} 

h 

A ffecUoiinLeiit‘S!< 

.84 

,54 

.28 

Aggrcsswcn<?ss 

.ys 

.81 

.91 

Cltccrfuliicss 

.88 

.79 

.83 

CompctitivciiL'Sfi 

,86 

.80 

.86 

Coaformity 

v 92 

.76 

.83 

Cl uelty 

,92 

.88 

.84 

Curiosity 

.77 

-65 

.68 

Emotional coiui’ul 

.89 

.81 

>83 

Emotional cxciiabiluv 

.88 

.81 

.84 

Fancjfvdncsa 

.88 

.56 

.65 

Fretjneucy af giosa activity 

.90 

.89 

,88 

Frlemlliness 

.92 

.73 

.86 

Gvegnrlonsncss 

.86 

.81 

.84 

Intensity of emotional cosponse 

.83 

.76 

.75 

Jealousy 

.90 

.74 

.89 

Kin il ness 

,85 

^ .67 

.81 

Leadership 

,92 

.80 

.91 

ObcdicticD 

.92 


.86 

Originality 

.90 

.73 

,76 

rntience 

.91 



P Ity steal ap p r chc iib i vene^t^i 
iManfiilness 



.77 

.93 

.76 

.76 

Quarrelsomeness 

.98 

,88 

.92 

Resistance 

.96 

.82 

,90 

Sense of humor 

.90 

.79 

.79 

Sensitiveness 

. 8 + 

.54 

.72 

Social apprehensiveness 

.92 

,72 

.88 

Suggestibility 

,88 

.82 

.87 

Tenacity 

,93 

.76 

.57 

Vigor of activity 

.91 

.89 

-87 

Mean (rms) 

.89 

.77 



logical age arc presented in the following section. It sJioiild be 
pointed out here, however, that the effect of pavtialing out the 
coTvclation with chronological age was to lower certain of the cor- 
rected inicr-ratcr (total group) coefficients from .00 to .09 points. 
Those most greatly affected were traits correlated, of course, with 
chronological age to some extent. Drops of .05 or more were: 
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Sensitiveness 

Corn petitive ness 

Jenlousy 

Leadership 

Platifulness 

rireKai'iousnpss 


.62 to .53 
.86 to .78 
.83 to .77 
.92 to .87 
.89 to .8+ 
.85 to ,80 


Eleven of tlic 30 coefficients were luichangcd by this procedure; five 
were lowered by .01, two were lowered by .02, tlirec were lowered 
by .03, three were lowered by .04. 

It may be concluded, ivc believe, that clironoloi^ical age does not 
greatly alter the picture of reliability of tlie scales. It is important 
to consider, too, the probability that in the usual nursery school 
situation an age range of from two to live is \ is u ally maintained. I'lie 
"spur ions effect on reliability caused by spread of chronological age 
is probably a com men effect, and to be considered as niucli a causal 
as a confusing factor in reliable rating. 

From this evidence on the reliability of the scales, tlien, we could 
say that as long as a child's final score represents the average of 
three ratings, as long as at least one month's observation precedes 
the rating, and as long as the raters have some degree of familiarity 
with children and the scales, the scales are of considerable reli- 
ability. Wlicii three ratings are used, as they arc at Fcls, 16 scales 
demonstrate inter-rntet reliability of ,90 or more, and only one 
sliows less than ,80. Under these conditions, if one rating is used, 
the veliabiUty ranges from .53 to .95; if an average of two ratings is 
used, the range is from ,69 to .97. These figures are based upon 
the greatest reliability demonstrated, whether for sub-groups some- 
what homogeneous for age, or the larger distribution of children 
of the full nursery school age range. 


A. Tnii Rater's Agreement with Other Raters for the 
Same Orservation Period Compared with His 
Self-Correi.atiok for Two Periods 

^fwo groups of children who had been rated on the basis of one 
month’s period in the nursery school came in for a two weeks’ 
observation period about six months later. For 25 scales it was 
possible to obtain moan coriclations between two raters for one 
period and between ratings of the same raters for a second period. 
These means would be represented by the forniulai: 

I n ter- r ater .R?,^Latcr 

2 ' - 


V 


9 
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where Raj Rn^ to vatevs, i\\\d I uiul // refer to fust ;iud second 
observation j)eriocls for the same ijrouji of children. 

Fifteen of the 25 scales were used \vitli two groups tudcc, once 
in the fall> once in the spruig {N « 7> = 8) ; 10 of the scales 

(those marked witli an asterisk) were nsctl twice in tins way, but 
onl}' with the sccuntl group of ciglil children. 

Comparisons between inter-rater and re-rater cocJlicieiits (rp) 
appear in the following tabulation, in order of the differences be- 
tween the coefficients (Table A)» An asterisk indicates a variable 


TAULE // 



Inter- rater 

Ru-vater 

Competi liven css 

.50 

.79 

Curiosity 

.50 

.74 

AfFcctioiintciicss 

A7 

.70 

Sense of hunior 

.56 

.71 

♦Social appl'cheiisivcncas 

,76 

.90 

*Fnacifulne83 

.57 

,67 

*^Leaclersliip 

.71 

.80 

^Cruelly 

.66 

.73 

Fricnillinea:. 

.65 

.71 

Vigor of activiV)^ 

.U 

.90 

SwgBestibdily 

.65 

.68 

^Physical apprchensivencss 

.65 

.63 

^AggrcSBivencRS 

.90 

.92 

Emotional Control 

.79 

,80 

Quarrelsomeness 

<80 

,81 

♦Frequency of activity 

.86 

.85 

Emotional excitnbility 

.80 

,78 

♦Tenacity 

.52 

.50 

Gi'cgartuuaiicss 

.75 

.72 

Obedience 

.71 

.66 

Jealousy 

.75 

.63 

Origin a lUy 

-73 

.55 

^Sensitivity 

.63 

.44 

^Kindness 

51 

.18 

Intensity of emotional response 

.6+ 

.25 


for wliich one group of eight children was used. For all other 
scales 15 children were used. 

Any attempt to interpret the findings above should include tlic 
following considerations: 

In the ease of high inter-rater agreement and lower re-rating, it 
is possible that the chiUVs behavior fluctuates. Raters are more agreed 
that for a certain period his behavior was of a given chaiactcr than 
that he behaves in this respect in tiic spring as he behaved in the 
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preceding fall. That is, factors operated to place the raters ia more 
agreement at one time than they are with themselves over a long 
period. In the case of the re-rater reliability, it is possible that (rz) 
child ren^s behavior in these characteristics tends by and large to be 
more consistent than for otherS) and {b) that the rater's own con- 
ception and use of the scale is meaningful and valid for kiiUi but is 
not necessarily in agreement with the notions of other raters. 

The traits on which the child^s behavior seemed to vary and on 
which raters were relatively more agreed are, according to this 
ra tiler meager evidence, inte?jsity of eiuotional response, ktudness, 
se}isiiiveness, originalityj nnd jealousy* The traits for which tlie 
rater’s own conception seemed relatively adequate but upon the 
conception of which he was in considerably less ngreement with his 
fellow raters — traits in which the child may tend to be consistent — 
are competitheness, curiosity , affectiouateness, sense of humor, social 
apprehensweness, and fancifulness. These groups of traits do not 
seem to differ tremendously. There may be more of the episodic 
implied in the former group of traits, and more of the vagueness 
of definition in the latter. 

As suggested, the data is too meager for rigorous interpretation. 
We are anxious to follow up this analysis with more adequate 
sampling of cases and observation. 

B. Reltaiiility of the Scales in Nursery School Situations 
Other Than Fels 

Through the kindness of the University of Chicago Nursery 
Schools^ and the Antioch Nursery School of Yellow Springs^ we 
were able to obtain ratings of (in Chicago) six groups of 10 children 
each, two groups being rated by a pair of teachers, and two separate 
groups of 10 each rated at Antioch College by undergraduate student 
teachers. The Chicago ratings were made twice; each pair of 
teachers rated her children, and three months later rated an addi- 
tional 10, many of whom had been rated earlier. 

By means of rank difference coefficients it was possible to get 
group correlations and average these quadratic means for a given 

^We arc indebted to Mary Elizabeth Keister, Principal, and to Helen 
Burnett, Frances Spano, Margaret Slutz, Ellse Brown and Betty Bass, who 
made ratings. 

•^VYc wish to thank Vlrgmlfl Nelson, Ed I a Mills, and Mrs. Joan King for 
their cooperation in the rating project. 
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TABLE 4 

MliAN INTITR-RATHR CORULI.ATIONS I'OH TllRKli NURSRJlY SCllOOU AKl) Twfl 
1'YJ‘LS of ’ri'ACIIl'RS 



Felii 

C idea go 

AiuUich 

Seale 

1st rating 

teachers 

Hliulenls 

Affcctioualcne&s 

.57 

.55 

,48 

Agff I'cssivencss 

.86 

.77 

.68 

Cheerfuliiciis 

,71 

J5 

.92 

Competidvcncss 

.57 

.53 

,84 

Conformity 

.68 

.71 

.73 

Cnielty 

.73 

.76 

.84 

Curioeity 

,52 

,81 

.45 

Einotionnl contiol 

.67 

.57 

.91 

EmoLiunnl excitability 

.61 

.67 

.55 

rnncifulncss 

.62 

.54 

.47 

Frequency of gross ciclivity 

M 

.71 

,68 

FiientUincsa 

,79 

.66 

.48 

Gregariousness 

.68 

.69 

.54 

Intensity of emotional response 

.59 

.67 

.28 

Jealousy 

.55 

.57 

.70 

Kindness 

.61 

.52 

.58 

Leadership 

.71 

.83 

.86 

Obedience 

.68 

.67 

.85 

Originality 

.67 

.72 

.35 

Patience 

.72 

.73 

.69 

Physical appj’ehcnsivcncss 

.58 

.64 

.43 

PI anf 111 ness 

.58 

.93 

—.3+ 

Quarrelsomeness 

,76 

.68 

.80 

Resistance 

,83 

,75 

.91 

Sense of Iiiimor 

,73 

.65 

.47 

Sensitiveness 

,64 

.48 

.23 

Social apprehensivencss 

,80 

,63 

.71 

SnggestibiUty 

.70 

.48 

.55 

Tenacity 

.58 

.65 

.27 

Vigor of activity 

.72 

.71 

,63 

Median 

.68 

.67 

.60 


nuirsery school, In mtcrprctintr Table 4 it sUoviUl he ke\At in mind 
that the Fels ratinj^s represent the mean cocllicicnts for three identical 
raters for four groups, the Antioch riitlngs those of two identical 
raters for two groups; the Chicago ratings represent two ratings by 
three pairs o£ raters, each pair rating on two dirferent occasions. 
These in the second age groups in some eases contained the chiltircn 
prcvioiisb^ rated, 
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TAULE B 



Felii l ater 
A B 

c 

Gyo\ip 

Chicago rater 

A-B C-D E-F 

AlUiocli rater 
Group A B 

I 

X 

X 

X 

I 

X 


I 

X X 

II 

X 

X 

X 

II 


X 

II 

X X 

III 

X 

X 

X 

III 


X 



IV 

X 

X 

X 

I' 

X 








ir 


X 







iir 


X 




The tfvhulation above (Table B) presents the situation in each 
school. In Table 4 are mean coefficients foi eacli school, witli its 
median. It is seen tlmt the extent to which the Chicago tcaclicrs 
tended to agree was similar to that for the Fcls raters, while the 
student teachers at Antioch were slightly less reliable. But on 
certain scales, the^' excelled the Chicago raters, notably cheerfuhiess, 
covifyetittveness, e mo f tonal coni rot, jealousy ^ obedience, quarrelsome- 
ness, resistance. Reference to Tabic 3 shows that these scales are 
among the generally most reliable scales, and it is to be supposed 
that the Chicago teachers would improve by further use here. 
The student teachers, by the same token, excel the Fcls teachers on 
five of these scales, together with two others: cruelty and leadership. 
But tile Pels coefficients here presented arc not the coefficients most 
representative of the reliability of the scales; they are the coeffi- 
cients secured from their first use in the Fcls study. Subsequent 
experience with the scales improved the reliability for the scales 
generally. Such experience would pj’csuinably have a similar effect 
on reliability for the Chicago and Antioch groups. The fact of chief 
importance is that for some traits — those probably best defined, most 
objectively observed and evaluated in the nursery school situation — 
student raters are able to make fairly reliable ratings immediately. 
But for traits like tenacity, sensitiveness, sense of humor, plan ful- 
ness, physical apprehensiveness, originality, iniensity of emotional 
respotise, gregariousness , friendliness, emotional excitability, and 
curiosity, the student ratings are less reliable. 

Tlicse data dealing with the use of the scales in other nursery 
school situations indicate that the reliability of tlie scales approxi- 
mates that obtained in the Fcls situation. We feel that the scales 
could be used with considerable accuracy in the usual nursery school, 
provided that the stated requirements of adequacy of observation, 
experience of rater, etc., were met. 




V. USE OF THE SCALES IN SITUATIONS OTHER 
THAN NURSERY SCHOOLS 

A. With Children of Six to Ten Years 

Wc have had opportunity to use the scales in situations other 
than the nursery school to but a limited degree. 

Eighteen of the scales were used for rating the behavior of n group 
of 30 school children (Grades 1-4) on the basis of two weeks* 
observation per child in a summer day camp. Reliabilities based 
on inter- rater correlations for the total group and corrected (Spear- 
man-Brown) for the mean of three ratings as compared with com- 
parable coefficients for the nursery school were as given in Table 6\ 


TABLE C 



Day camp 

Nursery school 

Aggressiveness 

.S5 

.91 

Cheerfulness 

,66 

.88 

Conformity 

.74 

.66 

Emotional control 

.67 

.81 

Emotional excitability 

.65 

.79 

Frequency of gross activity 

.76 

.90 

Friendliness 

.77 

.86 

Gregaiiousncss 

.62 

,85 

Intensity of emotional response 

.54 

.76 

Leadership 

.79 

.92 

Originality 

.69 

.68 

Patience 

,73 

.83 

Planfiilness 

.76 

.89 

Sense of humor 

.76 

.90 

Social apprehensiveness 

.78 

.88 

Suggestibility 

.46 

.81 

Tenacity 

.69 

.76 

Vigor of activity 

.79 

.91 

Median 

.735 

.870 


Comparison of these columns shows that the scales used in the day 
camp with school children were considerably less reliable than when 
used in the nursery scliooh The coefficients are^ on the average, .14 
lower- In one case the reliability is greater (co)jformhy) ^ in one 
about the same (oriffuiality) . But only one scale, aggresnH)enesSi 
had a reliability coefficient of .80 or better. Nine scales had coefR- 
cients of .70 or better. 

This material suggests that although certain of the scales are 
fairly adaptable to short observation periods for school children, 
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they are, as a ^croiip, iiuich less rcliuhk than when used fur longer 
pen'otls (mic month or move) in the nursevy sehooL 

B. UsK 01 ' Cl’KTAIN SCALUS TOR RaTINOS IN Till* IlOMU 

Two raters, one of the autluus (M- K. Rowell Simons, the nursery 
school ohsorvrr), nnii the himie vi>ilor,^ intiil eight ehihlten of luns- 
cry scliool age on the basis ol slnudtaneous nh^ervalion of the eliihl in 
lus Jiome, (luring a tliicc-liour visit. The fii.st rater lliul never be- 
fore observed to any extent three of tlic childiciu The home visitor 
was well acquiiinted with each child because of previous liomc visits, 
but had never used these particular rating scales; she had, however, 
used scales of very similar design for rating parent behavior. Five 
scales were used, yielding the following conriations (Table /)). 

PAULE D 


Scnlc 

Home 

Nurseiy school 

Cheerfulness 

.DS 


Friendliness 

.71 


Ohedienec 



ResiMjmee 

.77 

.91 

Social npprehcustvcncs'i 

.n 

,fi9 


These cocfRcicnls, raised for the average of two raters, arc con^pared 
\v!th those obtained on the basis of nursery school observation. 

This brief data suggests tliat ratings in the liomc, at least for 
sonic traits, may be as reliable as when made in the nursery scliool. 
Such ratings, however, would presvinie rather intimate familiarity 
with the child by the home visitor, 

C, Use of Certain Scales When Puysicai, Measuuements 

WERE Made 

Three raters used some of the scales in connection with tlic 
physical, anthropometric and X-ray cxEvminntions of groups of from 
5 to 13 children. The children observed by one pair of raters ^vere 
not the same children sis those laicd when either of the ubservers 
paired up with the tliird rater. There is a wide age range, (rcun 
16j4 months to 120 months. The following represent mean (//j) 
correlations (uncorrected for numbers of raters); comparable coefli' 


’’Miss Mary Frances Hamon, wlie visits each home hi -yearly tr> rate 
parent behavior, 
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TABLE E 


Seale 

Physical examination 

Nursery school 

Cviriosity 


.52 

Emotional control 

.61 

,67 

Emotional excitability 

.60 

.61 

Intensity of emotional response 

.60 

.59 

Obedience 

.52 

,68 . 

Physical apprehensivcncss 

-.31 

.58 

Sense of humor 

.62 

.73 

Suggestibility 

.57 

,70 

Vigor of activity 

.69 

.72 


cicnts for the nursery school situation arc also presented (Table 

On ^o\u' of these scales — the three emotion variables, and 
of activity — the coefficients arc very comparable. On four scales — 
cariosity, obedience, sense of humor, and suggestibility — the iiurseiy 
school ratings arc perhaps undcrstandablj'' more reliable. In the ease 
of idly si cal apprehensiveness, the physical examination ratings arc 
quite unreliable. 

It should be mentioned that tlic raters in ph5^sical examination 
were not psychologists;® they knew the children well, however, and 
were familiar with the general task of rating characteristics in 
children, 

These data regarding the utility of the scales in situations other 
than the nursery school are extremely meager, since they involve 
few cases in most instances. They serve to indicate, we feel, tliat 
at least some of the ratings may be made in the home, in physical 
examination and on older children with some degree of confidence. 
This presumes that tlie raters have adequate opportunity to observe, 
Whctlier the scales are as effective as would be scales designed more 
spedfcally for such non-nursery school situations is another ciiicstion.® 

®Mai'gai'eC Anderson, Katherine O'Diicn Es^elen, and Dorothy Snell Smltli, 
M.D. 

‘^Recent prelimiiinry analysis of a new group of scales for school children 
which were inied in the day camp period in the sununer of 19^1-0 indicates 
greater relinhility than was obtained for some of the Fcls Behavior Scalen 
here il escribed. 




VI. VALIDITY OF THE SCALES 

What the scales measure is a question difficult to answer. Some 
investigators have considered that a rating scale is self-validating; 
to the extent that the rater's execution of the rating approximates 
the task impUed by the definition or description of the trait, his 
evaluation is, by definition, valid. Such a viewpoint presumes, clearly, 
that the rater has an intelligent understanding of the trait as de- 
fined. It also demands certain relevancy of the cues and some 
accuracy in their placement. 

Another approach to validity can be made by correlating the scales 
with other measures, and with each other, since each scale is an 
independent measure, 

A. I NTERCORR ELATION OF THE S GALES 

Table 5 presents Pearson Intercorrelations involving 40 cases, for 
29 of the scales, {Patience was omitted, since, because it was tlie 
latest to be used, we had few cases rated on this scale.) Forty chil- 
dren were used in these in tercor relations. 

Except where noted, mean scores of three raters were used for 
all correlations with other variables. 

It will be seen that there are several high correlations. Besides 
certain single-coefficient clusters or doublets, such as the relations 
between intensity of emotional 7'esponse and emotional excitdhility 
(.76), planf Illness and tenacity (.76), cheerfulness and sense of 
humor (.79), cruelty and quarrelsomeness (.88), suggestibility and 
jealousy ( — ,74), there are three clusters of more or less prominence; 
one involves the scales of vigor and frequency of act wit and fear- 
lessness j or the reverse of physical apprehensiveness. Apparently the 
vigorous, active child is considered less apprehensive. In the light 
of the age level and nursery school situation, it is likely that the 
tangible criterion of fear is an inhibition of activity. This interrela- 
tionship suggests a situation which probably obtains throughout the 
correlational matrix. The apprehensivencss variable de«als with mo- 
tivation, possibly, which to some extent underlies or is expressed 
by the overt activity. 

A second large cluster involves aggressiveness^ gregarioijsness, 
leaderships compeiiiivenesSj and the reverse of social npprehensivenessi 
poise or boldness, Correlated with these scales of social participation 
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are batli friaulUness and qitnrrcisomcncss, llioiigli tJicsc arc between 
tltenisclvcs unrcKated, 

A third cluster involves ^nggi’siibiliiw {vimUciwc, emo- 

iicned control j and tile reverse of rcshtancc and cntcUy. 

Multiide factor analysis ("I'liursloJuOt applied to this inaLiix of 
intercorrclations, yielded tlie pattern shown in Table 6, after rota- 
tion of three axesv 


l AULi: 6 

Factor Loadings ArrER llorAnON aud Commun/^ijius ioh Tu’i-NTv-NmE 

SCAMiS 


Scale 

No. 

I 

// 

III 

6“ 

AltcctionnUttcss 

i 




.07 

Aggressiveness 

2 

.04 

.60 


,n 

Cheerfulness 

3 

,35 

^-.26 

,70 

,09 

Competitiveness 


.80 

.31 


.71 

Conformity {mn) 

5 


.74 

—.32 

.69 

Cm eliy 

6 

.23 

.81 


.71 

Curiosity 

7 

,23 

-29 

.57 

.46 

Emotional con tjol (non) 

S 


.79 


<70 

Emational excitability 

*) 


.83 


.71 

Fan elf Illness 

\(\ 

.62 



.43 

Frequency of gross activity 

n 

.68 

.SZ 


.77 

Friendliness 

12 

.71 


.47 

.7-1 

G re gar ions ness 

n 

.70 

.36 

.29 

.70 

Intensity of cmoiional response 

14 


.71 


.56 

Jealousy 

IS 


,69 

,55 

.79 

Kindness 

16 

,52 

—.61 


.69 

Leadership 

17 

.88 



.84 

Obedience (non) 

n 


.S5 


.74 

OriginalUy 

V) 

.72 



.57 

Physical npprehensiveness (non) 

21 

.27 

.37 

.62 

.59 

Planfulness 

22 

,71 

— ,2S 


.58 

Qucirrelsomcncss 

23 

.25 

.89 


.85 

Resistance 

2+ 


.86 


.80 

Sense of humor 

25 

.44 


.66 

.63 

Sensitiveness 

26 

.54 


—47 

.51 

Social apprehensive ness (mm) 

27 

.35 

.37 

.72 

.78 

Suggestibility (non) 

28 


.73 

.44 

75 

Tenacity 

29 

.-10 

—.42 


.33 

yigor of activity 

30 

.66 

.53 


76 

Inspection of these factor loa(]iiip;.s 

aiiKKests 

that 

Factor 1 

lias to 

do With desirability of behavior. 

► in 

timt (lc.siral)tc 

hejiavior 

at the 
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nurseiy school level is mature behavioi'. The pattern of coefficients 
is quite similar to that for the correlation of the scales with chrono- 
logical age (Table 7). But the pattern is also similar to that for 

TABLE 7 

CORRBl.A’nONS OF n'WENTV-NlNli SCALES WITH CHRONOLOGICAL AgE, BiNET JQ, 

iMerrill-Palmer a Score, Vineland Social Quotient, 

AND JoiiL Behavior Quotient 





Merrill- 

Vineland 

Joel 

Scale 

Chron. 

Binet 

Palmer 

Social 

beliav. 

Age 

iQ 

O' score 

quotient quotient 

Affcctionateivess 

—.16 

.00 

.06 

.28 

.23 

Aggresswencss 

.25 

.18 

.02 

.21 

.49 

Clieerfulnesa 

.07 

.11 

.07 

.09 

.32 

Gompctitlvcuess 

.61 

.36 

.27 

.12 

,58 

Conformity 

.22 

.00 

.34 

—.27 

.28 

Cruelty 

.00 

—.08 

—.08 

.06 

.08 

Curiosity 

.10 

.08 

—.29 

J8 

.26- 

Emotional control 

.14 

.10 

.24 

—.23 

.11 

Emotional e^tcitability 

—.32 

—.02 

—.21 

.23 

.17 

Fancif Illness 

.51 

.50 

.53 

.15 

.49 

Freqiiencj' of giosa activity 

—.08 

—.09 

—.15 

.33 

.31 

Fi'iendlincaa 

.40 

.15 

.08 

.18 

.51 

Grcgarioiisness 

.51 

.02 

.00 

.04 

.48 

Intensit}’ of emotional response 

—.02 

—.02 

—.16 

.22 

.17 

J ealousy 

,51 

.16 

.14 

.08 

.26 

Kindness 

.43 

.10 

.05 

—.04 

.30 

Lcndcrshlp 

.62 

.41 

.34 

.20 

.63 

Obedience 

— .OiJ 

—.01 

—.07 

—.28 

—.08 

OrlginRlIty 

-33 

.22 

.02 

.07 

.31 

Patience 

.14* 

X 

X 

—.29 

X 

Physical appreliensiveneas 

.09 

—.04 

.00 

—.30 

—.27 

Planfulness 

.55 

.26 

.38 

—.07 

.41 

Quarrelsomeness 

.09 

—.07 

—.11 

.15 

.11 

Resistance 

.26 

.11 

.05 

.31 

.05 

Sense of humor 

.34 

.14 

^.02 

.13 

.24 

Sensitiveness 

.4+ 

.15 

.24 

.07 

.31 

Social apprclicnsivenesg 

—.13 

—.11 

.19 

—.23 

—.24 

Suggestibility 

.09 

—.11 

—.21 

— .1 6 

—.05 

Tenacity 

.30 

.20 

.15 

.03 

.19 

Vigor of activity 

, .18 

—.17 

—.08 

.35 

.27 

Nd. of cases 

{13-3S) 

37 

26 

40 

32 


= 16. 

-the correlation of the scales with the Joel scale (Table 7), where 
\e:c was paitialled out by using the Behavior Quotient. A name 
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fur tliis factor iui[ 4 lit be 'Mcsirability of bcliavior,” or "inaUirity of 
beliavior.’^ It is siniilav, we feol, to the 'Mesirahility" factor iiuH- 
catccl for the jMerrill-Paliner Personality Rating Scales hy one of 
us (9), anti to a ilcsirability factor su^j^estcil hy Van Alstync (11) 
for ratirif^s of yoiin^ clcinciitary scljool cliildren. A study by Wil- 
liams (12) su[:[!:csted a facUir of '^inproucb-witluhawal” for rati[it^i? 
on nurse IT school cliihlren, winch factor seemed to ns to be in- 
to rpre tabic also as “sticiability,” perhaps, and thus somewhat similar 
to desirability and maturity. 

Factor II fn Tabic 6 seems to be one of independence or non- 
ctioformity, or even antagonism. It is in most satviration in fjitarrcl- 
i'rjf?ief/rsS3 n‘s}si^fft4't\ (Jhobed'teiu'e, rT/iO/ioiuiI iwrif/zhili/yj lacb 

of eniation^il control^ iioit-cojtforniify, etc. Its pattern is similar to 
that for tbc Vineland Social ISlaturity Scale (^rabk 7), which con- 
ceivabh'^ is a incnsiire of social iiKlci)eii(Ieiice. We feci tliat Williams’ 
ascend an cc-submissi on factor, ibc factor of ascendance for tbc Mer- 
rill-Pabnei P^ryonnli/y Set/Jes, and Van Alat 3 aic\s factor of social 
independence are similar in concept. 

Since desirability in the case of Factor I anti undesirability in tbc 
case of Factor 11 are rather apparent^ it is probably important to 
consider the operation of lialo effect. Whether halo effect would 
and docs operate as a factor, or whether it could operate sis two or 
move factors is difRcviU to state. It is also important to consider 
that halo may be an expression from tlie rater of a valid psi^chological 
concept id c 11 tided at least at the nursery school level with maturitj^ 
of behavior. Since maturity of behavior in the opinion of the 
nursery school rater is quite possibly to some extent increased socia- 
bility, we might expect a complex of desirability, sociability and halo 
to emerge as a factor, If this wej'c the case, Factor I would be tlic 
most intelligible expression of it. 

Factor III Ls of greatc.st amount in lack of social al>prehensiveness 
(''poisc^'), chefrfulatiss^ sense of humoir, lack of ph\isical appvc- 
hensiveness, etc. It might be called a mood factor, or an 
extroverted factor, with sensitiveness and independence at the iicgr 
tive end. It may be similar to the ^‘surgcncy’' factor describe 
by Cattell and Molteno (1), Jealousy is fairly saturated positive 
— more so, in fact, than is grcgarlousness. 

We are not sure either that the third factor extracted is a rr 
one, or that three factors are necessarily all that arc significa 
With the sigma of the original correlation coefllcients at 



T. W. RICHARDS AND IMARJORIIi POWliLL SIMONS 303 

si^ma of the residuals went fim\ ih.26 to -^_A\ to ±,Ql. tLotatmns 
liivolviiiir a fourth factor seemed to help hut little, however, in 
rcncleriu^ the factcu’ itiatvix move iutelUgihle. The safest conclu- 
sion would he that we have evidence of two factors, relating to 
desirability and good adjustment on the one hand, and to antagonis- 
tic behavior on the other, A third factor possibly emerged as a mood 
or extrovcrsion-intiTwcrsion factor. 

Obviously, the scales as a group overlap greatly. In terms of 
or the proportion of the variance of the scale which is shared by 
the lirst three factors, it is seen that for four variables 80 per cent 
or inoie of the variance is shared with other scales; for only four 
scales is less than 50 per cent shared- These four most unique scales 
arc fi fje f.l ion at en ess ( 8 /^ > ) , i en arl fy (33%), / rj)f ci f u ess ( 43 % ) , 
and curiosity (46%). 

These data indicate that the scales represent measures from differ- 
ent angles of the same things. Hut they indicate something of the 
validity of single scales (to the extent that they do overlap) if only 
because the nature of each scale is defined in terms of those cor- 
related with it. The coefficient of .89 for frequency and viqor of 
aetiviiy indicates that the traits are not independent — hut this is some 
assurance that we arc rating what is common to both definitions: 
physical activity. And the liigh negative correlation of these traits 
with p]i3'’sical apprehensiveness suggests that the latter trait is evalu- 
ated in terms of hick of participation, while the activity traits are 
evaluated partly m terms of noivhcsitaivey to participate. 

Suqqestihiruy and obedience and (non) resistance and coufornuty, 
and possibly emotional control would be expected to correlate if they 
arc valid and reliably measured: thej'^ do. Cruelty tends to correlate 
with these negatively, suggesting that part, at least, of what we 
define as cruelty has to do with the degree of noii-conformity of the 
child’s behavior, or that perhaps the cruel child is obviously non- 
conformed. Hut cruelty as judged is practically identical with 
quarrelsomeness — also a non -conformist trait. 

In order to determine to some extent the overlapping of the scales 
with external criteria of mental status, social maturity, and rvitli 
maturity itself, Pearson coefficients were calculated for each scale 
and the following: chronological age, Stan ford- Hi net IQ, Me rri 11- 
Palmer sigma score, Vineland Social INlaturity QuoiicMits, and Joe! 
Hcliavior Maturity Quotients. These coefficients arc presented in 
Table 7, Chionological age was calculated at the mid-point of the 
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child's period in nmscry school. The iiiciUnl tests Riul the Vineland 
(Inta were obtained at the birthday or hnlf-birtluhiy nearest to the 
diild's nursery school period. (In some eases these scores wcic 
interpolated.) Of these five external variables, only the Joel Quo- 
tient was rated by the same raters and at the same time as the ratings 
on the 30 Fels Ikdiavior Seales, The JoL 4 Quotients arc the result 
of pooled judgments of the raters. 

Regarding the correlations of the scales with chronological age, it 
should be pointed out that there was a range in age iov the i>opulation 
from 25 to 75 months, with mean and sigma for 37 cases nt 44±13 
mouths. The traits which are related to age are traits associated with 
mature social behavior or with inatuie intellectual behavior and 
arc heavily saturated with Factor I (Table 6), Except for jealousy 
(tile chief component of which may be social awareness), there ap- 
pears to be no relation between maturity {GA) and those traits 
we have considered to be emotional. 

The mean Stanford-Binet IQ for the group used In correlation 
with the scales was 119, with a sigma of 15 points. Forms L or M 
of the 1937 Revision were used. Although coefficients of correla- 
tion between the mental tests and the belmvioi* scales are not liigh, 
there is a sensible pattern to them, Coefficients above .25 were as 
follows (Table F), 

TABLE F 



S-B 

M-P 

Fnnclfulness 

.50 

,53 

Lcnilership 


,3+ 

P I anf Ulricas 

. 2 « 


Competitiveness 

.36 

,27 

Conformity 

( .00) 

.34- 

(Non) curiosity 

(—.08) 

.29 


A patlevn of mental inaturity clearly emerges. LeaAership and 
co??ipetiiwefiess imply intelligent behavior, and fancifulness and plan- 
ffihiess suggest to some extent a creative quality. 

The group used for the correlations of the scales with the Mcrrill- 
Palmer Seale was smaller and 10 months younger than the group 
which received the Stanford-Binet. It is seen that those scales 
with which the Stanford-Binet tends to be related also correhate to 
some extent with the McriiU-Palmer Seale. But the MerrilF 
Palmer has a strange, though low, negative correlation with cwlosiiyj 
and a positive correlation with conforiniiy. Are these coefficients 
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large enough to suggest any real diflference between demuiuls made 
upon the child by the two mental tests? Two traits which we had 
considered somewhat intellectual in character — origiiudUy and ten- 
acity — correlate with the Stanford-Hiiiet IQ .22 and .20, with the 
MerrilhP aimer .02 and .15. 

On tlie whole, there is little relation between the 30 behavior 
scales and intelligence as measured during the nursery school period 
by the new Staiiford-Bmct and by the Mcrrill-Palmer scale. 

Tile Vineland correlations were done on the 1939-40 group of 
children, while practically all others were done largely with the 
1938-39 group. Correlations above .22 give a very interesting pat- 
tern (Table G). Here is an intelligible picture of independence, 

TABLE G 


.Vigor of activity .35 

Frequency of activity .33 

Resistance .31 

(Non) physical apprehensiveiiess .30 

(Non) patience .29 

(Non) obedience .28 

Affectionatencss .28 

(Non) conformity .27 

Emotional excitability .23 

Emotional (non) control .23 

(Non) social apprehensiveness ,23 

Imensily of emotional response .22 


action and reactivity, decreased inhibition, a picture of a child whom 
Doll (5) would probably agree is socially mature. Doll proposes, 
in measuring social maturity, '‘to measure the extent to which the 
person progressively dominates his environment and creates, demands, 
or justifies his own freedom of action as age increases.” Aggressive- 
ness correlates .21, leadership .20, but gregarionsness correlates .04, 
— .04, enteliy .06, Sociability j generally, is not a part of 
the picture here developed. This pattern is similar to the con- 
figuration of scales correlated with Factor II, in Table 6. 

The Joel as used here was the short form, described by one of 
us earlier (8). It is constructed so that the child old for his age 
in certain characteristics — toilet training, removing wraps, washing, 
perseveration in play, social level of play, sportsmanship, dependence 
and leadership — receives a high total score and behavior age, and 
correspondingly, a high behavior quotient. Although the quotient 
was used for these correlations, it would be expected that mature 
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mii'suiy scimol lieh;ivi<u- mu (IcUTiiiiiu'd hy cliumdldjiieal iint cor- 
i'L'l;itii)n wmhiM Lorvrlali; with tlic sealc. Thu piitturn tif cduflicients 
iibdve ,25 for iho Joel is as follcjws ('I'liblc }J ) : 

’I'AUUv II 


IiL'a(lt‘rslii|i 


Cojiiptlllivdiiess 

.5S 


.51 


.19 

Fiincihjliii?s,s 



■•IR 

Plaiifiilncss 

.41 

Cheer fill ness 

.32 

Ficijneiicy of activity 

.31 

OiTRinality 

.31 

Sen3itivt?ncfjs 

,31 

Kiiutncsf? 

.30 

CoitforinUy 


Vifcor activity 

,27 

(Noil) iihysienl '.tj'pvchcniiivtncss 

.27 

Jealousy 


Curiosity 

.36 


This pattern is strikiiiKly like that of Factor I in 'ruble 6 uiul like the 
pattern of corrclatioii with C/( in Table 7. We have suftRcsted tliat 
Factor I is very possibly one of halo effect. Since the teachers rated 
the Joel as well as the trails of the bcliavior .scales, it is logical to 
suppose that the picture above is at least in part one of desirability 
of behavior. Tlie ‘Mcsirability” of the behavior pattern makes 
it no less real, however. We can conchulc tli.it the Joel nu'iiiirirc.s 
a coii.stcllation of traits very clo.se to that provided l^' inatiuity itself 
(at this age level), and that the scales foiminir this constellation 
hang together to give a pictnie of desirable social behavior very veal 
to the nursery school teacher. 



VII, SUMMARY 


^Ve have described in this report tJie development of 30 scales 
for use in the measurement of hcliavior at the nursery school level. 
Study of agreement betivccii raters who used the scales indicated that 
they pOvSsessed greater reliability than is usually the case with rating 
scales. Although most reliable in the nursery scliool situation, there 
were indications of reliability at least of certain scales in other situa- 
tions and for older children. 

Because the}'' in ter cor relate highl}’', at least in some aspects, they 
appear to measure certain common areas. Tliree of tliesc seem to be 
desirability^ of maturity'- of behavior, antagonism or aggression, and 
possibly an area of mood, or of intro version-extroversion. 

The scales have little relationship singly to certain measures of 
mental and social inaturit)'. Patterns of relationship to these scales 
were highly intelligible, however, and suggest real validity in the 
use of the scales as a group. 
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I. INTRODUCTION 


Measurement of vocabulary has long interested psj^chologists be- 
cause in addition to its own importance it is closely related to other 
psychological abilities. The role of vocabulary measurements has 
been particularly important in the measurement of general intel- 
lectual ability, Terman (7) found that the vocabulary list of the 
Stanford Binet correlated more highly with the results of the total 
test than did any three other Items combined. Moreover, a list of 
the vocabulary tests available would be to a large extent a list of 
intelligence tests of which tlic vocabulary test is a part. We liavc 
also assumed that vocabulary bears a close relationship to the reading 
skills and Seashox'c, Stockford, and Swartz in a study on college 
students (S) have shown that although size of vocabulavy shows no 
correlation with speed of reading, the number of words a person 
knows does correlate highly with reading comprehension, 

Measurement of the size of vocabulary is not new; many estimates 
for different age levels have been made. However, there has been 
wide disagreement among these studies. The work of previous in- 
vestigators has been summarized by Seashore and Eckerson (4) in a 
tabic of the size of the vocabulary from first grade through college 
and adult years. Some work has also been done on the pre-school 
level. Smith (6) constructed a vocabulary test from a sampling of 
Thorndike’s list of 10,000 most frequently used words and from 
recorded vocabularies of children. She tested children between the 
ages of eight months and six years, using pictures and questions to 
elicit tlie use of the word itself by the child or a definition of the 
word. She found a range in vocabulary size from no words for the 
eight months old child to 2,562 words in the vocabiilar]^ of the 
average six-year-old, the children showing an average gain of 572 
words a year. 

McCarthy (3) recorded a sampling of 50 consecutive responses 
for children from 18 to 54 months of age. She found the total 
number of words used at 18 months was 20, which number increased 
to 230 at 54 months of agc. 

Smith’s work is to bei criticized upon the basis of the inadequacy 
of her testing sample, which by the nature of the test imposes an 
upper limit to the possible scores, Also, the criteria of knowledge 
which she used were too inflexible to measure the child's knowledge 
of the words presented. 
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llcCiirtlty WHS iiUcrcsteit chielly in the iiuturc of the wdrds iitul 
sentences used by the child intlier limn the extent nf vnciibnlary 
and actually tneasured iiiily u iniitial use vueahulaiy, 'Vluis liet 
results are not to be taken ns a measure of the eomi>lele extent of 
the child's vocabulary. 

Amoiifr the principal factors svhich have htmijrht about major 
Viniation.s in the c.siimatc(l .size of vocabulary are, liist, tlie coa- 
tiinial giowtii of the En(,disb lanitiiane: second, the delinitinn of the 
unit of nicasurcincnt, a word; lliiid, the criteria of Icnowlcdfte em- 
ployed; fourtit, and by far the most iinpoilant, the basis for samidinn, 
c.g., the size of the (lictioiiary or tlie natitre of the use situation 
from whicli tliq samptinir for the test lias been taken, Conseiiuenlly, 
estimates of the size of vocabulary made on the hasi.s of counts of 
words employed hi some writer’s works or counts of words usv<l in 
convci'sntioii.s arc inndciiunte ;is estimates of total vucabiilary. Like- 
wise a vocahtilary test which is based on too small a samplin;: of 
words in the Eiiftli-sh lan^maitc is inadeuuale. A le.tt svhicl) is based 
on a poclcct-dictiiuiavy automatically limits its .si(nipliii(f to (inly a 
portion of the total number of words available, Seashore and Eckcr- 
.son’.s table (4) shows clearly that the bui'er ilie ilictinnary used as 
a basis for a sampHni{, the liiryer tbe estimated vocabulary will be, 
Hence wc can sunnise that past estimates of the size of vocabulary, 
based on dictionaries smaller tban tbc imabridl'cd volumes now in use, 
have been too small. Seashore and Eckersnii (4), in fact, bnve shoivn 
that tbe uumbev of words wliicli the iivertiue university student knows 
is much (treater than prcviou.s studies have indicated, avcmitinn 
about 156,000 words for luulerftraduate students, 

In the light of the variety of methods used and the results ob- 
tained it is well to consider the major variables of the measurement 
of vcicnbulavy. 



11. MAJOR VARIABLES 

A. Definition of a Word as a Unit of Measurement 

First, we need to define the unit with which we work, the word. 
We shrill define u word as, '‘a dictionaiy item,'’ as Seashore and 
Eckerson (4) Jmve defined it in the construction of their vocalnilar)^ 
test, They make the distinction between “basic” and “derived” 
terms. Basic words are those which in the dictionary arc printed 
in heavy type as separate entries alon^r the margin. Derived terms 
arc compound terms or words formed from the basic word, “usually 
listed in medium type and indented under the basic term” (4), For 
example, ^^hyaV^ is a basic word, '^oyalize* and ''Layril Legion’' arc 
derived terms. Neither additional meanings for a word nor vuriant 
spellings are counted as separate words, but the same stem used in 
different parts of speech, when listed separately, and compound teims 
arc counted as separate words under sucli a definition, Tlie dictionary 
seems to follow the practice of listing separately different forms of the 
samo word when in that port of speech it has a meaning not clearly 
indicated the ending added to tlic word, c.g., in the inean- 

ing of a dye chemical is listed separately from the verb 

On the other hand, Thorndike (8) would classify as variations 
of the main word all words which arc: 

«) plurals, s or chtinglnK J' ta ics 

h) Adveibs, 

r) comparatives and super in lives, rr and esl 

d) verb forms, J, dj ed, inp 

e) past paiticiplca adding n 

f) adjectives, adding ?; to proper nouns 

This definition of Thorndike's gives ferver “words” in the language 
than Seashore and Eckerson’s definition, hut many more, perhaps 50, 
types of variations could also have been included which ^voulcl de- 
crease the number of separate words still more. 

Table 1 shows a comparison of the number of words on sample 
pages of Funk and Wagnalls Neiv Siandarcl Dictionary (un- 
abridged) as counted according to Thorndike's definition and as 
classified by Seashore and Eckerson (4). The average number of 
“words” as counted according to Thorndike’s definition is 77 while 
the number of words as counted accouling to Seashore and Ecker- 
son’s definition of a basic word is 60. Thus, a statcincru of the 


3i5 



J16 


Ol’NliTJC l*.SYCHOI.OC;V MONO(;llAl‘llS 


TAIJLE 1 

COMI' ARISON OF THU NuMliUR 01’ \VOR[»S IN I'UNtC AK»l \A'A<;N ALr,5i A’i'lV 

dai-i( Dictionary AcamniNo iV) Di'HVinoNA iiv ‘rHORNOiKi-. a no 
«Y Srasiuiri: a no EckI'Jwin 


Vol. 1 

Pnge 

number 

Thorndike 
Units 
Number 
of 'words 

Seftshore and Fekurson Units 

Marginal “Dcrivaiivcs" 
words in Ollier parrs Compound 

heavy type of f^pecch words 

lot 

77 

70 

17 

33 

201 

39 

34 

11 

112 

301 

52 

58 

6 

95 

4D1 

U 

40 

27 

91 

501 

59 

62 

n 

36 

£01 

45 

55 

9 

97 

701 

44 

3S 

16 

32 

801 

8S 

40 

22 

50 

901 

54 

49 

19 

67 

1001 

134 

89 

45 

19 

1101 

S52 

107 

15 

28 

1201 

116 

53 

39 

27 

1301 

146 

47 

43 

58 

HOI 

49 

67 

6 

16 

Toials 

1141 

80? 

286 

7S1 

Ave. Vol. I 

8K4 

57.7 

20.4 

53.(5 

Ave, Vol, n 

73.5 

62,9 



Ave. I -i- n 

77.4 

60.3 



X 2757 pngca 

213,392 

166,247 

56,243 

147,775 

in tlictionnry 






size of vocabulary in terms of basic words appears to he a conserva- 
tive estimate. On the basis of this sampling of the dictionary it 
would seem that vocabulary in terms of Thorndike^s units is about 
25 per cent larger than the basic vocabulary measured by Seashore 
and Eckerson, and about 42 per cent smaller than their total vocabu- 
lary. In other words, basic vocabulary scores from the Seashoie- 
Eckerson test may be converted approximately into Thorndike an 
units by multiplying them by 1,28. 

B. Criteria, ov Kno\vled<>e 

Criteria of knowledge which may be applied to vocabulary arci 
(fi) recognition of the commonest meaning of a word, (h) definition 
in the subject's own words, (c) use of the word in a sentence or 
citing an illustration, 
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C. Relative vs. Absolute Size of Vocabulary 
We m;iy make a. distinction between size of vocabulaiy as re- 
ported ill absolute and in relative terms. By “absolute” we mean the 
total number of words in one*s vocabulary as estimated from a repre- 
sentative sampling of all the words in a dictionary. By ^h’elative” 
vve indicate the size of one’s vocabulary in relation to the vocabularies 
of some group of persons. The absolute vocabulary may not be 
known for a single person in the standard group, but the size of 
vocabularies arc known in relation to each other. In indicating the 
size of a personas vocabulary by this second method rye often make 
use of such approximations as quar tiles, deciles, and c entiles which 
liavc been derived from the standard group, 

It is possible to measure size of vocabulary in terms of liow many 
words an individual knows on an arbitrarily selected list in com- 
parison with the number of sucli words that other Individuals know. 
Cans] ( 1 ) preferred to use sucJi a relative score rather tlian to try 
to measure the absolute size of vocabulary in thousands of words, 
since so many different results had been obtained in absolute measure- 
ments prior to the publication of Scasliore and Eckerson's analysis 
of the factors involved in such measurements. She was interested 
in the growth of vocabulary through elementary school and a rela- 
tive score served her purposes fairly well, although short samplings 
from limited sources may impose an artificial upper limit in scores. 

Secondly, we may get an absolute score, an estimate of the 
actual number of words in the vocabulary. For this purpose the 
test used must not only be reliable, but must be made from a large 
enough sampling of the words in the English language to give the 
best person tested a chance to show all he knows. 

There is need for having some idea of absolute size of vocabulary 
at the elementary and high school levels. Knowing the number of 
words which an individujil can use correctly gives some idea of the 
breadth of his information and of Ills intellectual tools. 

Since children's books for the lower grades especially are being 
built around carefully controlled reading vocabularies and introduce 
Only a limited number of words per book, it will be significant to 
knci^v how many words the beginning pupil may be expected to know 
and how many words he normally will add to his store in a year’s 
time. 1^0 be sure, this limiting of the number of words introduced 
to the chile? as he is beginning to learn to read is a good teaching 
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device from the point of view of mnbtcriiit^ ;l technique. 'Flicrc k 
a gveat discrepancy at the first grade level between the Jiiiniber of 
words which the cliild can read and the total number he can rnug- 
7nze when There probably arc several diflerent voculmlaTics 

such as reading and pronoiincing, or reading and compreliending, as 
well as general comprehension vocabulary. In later grades^ even 
wlicn reading vocabulary has increased spelling vocabulary is still 
rather limited. 

It is R problem for fv\ture research as to when and bow these dis- 
crepancies disappear, for Seashore and Eckerson (4) have sliowji 
tliat at the university level there is little difference in the size of 
vocabularies as measured by any of the three criteria of knowledge. 
Individuals were able to use and illustrate about 92 per cent of all 
the words they could rccQgni'ze. 

We arc interested not only in the nature of the growtli of the 
size of vocabuhiiy through the scliool years, but also in an estimation 
of the actual number of words which cliild ren of those ages can use, 
An absolute measurement in terms of the total number of words 
known can also be translated into relative terms such as centilcs, 
deciles, and quartiles. 

The test used in this study was the English Rcco^nifion Vocabu- 
Imy Tert^ by Seashore and Eckerson (4). It has several advantages 
for our purpose of securing absolute scores. First, it was constructed 
from a sampling of Funk and Wagnalls' Staadacd Dictionary' 
of the Enf^lhh Language^ two volume edition of 1937, one of the 
largest available at that time. Second, the items in the main part of 
the test arc presciued in a multiple-choice form which meets the cri- 
terion of knowledge as recognition of the commonest meaning of the 
words. Third, words in the test arc arranged in order of diffi- 
culty which allows for testing on only the first part of the test witli 
the younger children. The scoring formula of the test penults an 
estimate of vocabulary size from whatever number of words an indi- 
vidual has attempted to define. 

^Published by die authors, Evanston, Illinois , 



III. PURPOSE AND PROCEDURE 

A. Purpose 

1. 'lo cRtcrminc the criteria of knowledge and the procedures 
neccssaiy for measuring the absolute size of vocabulary among sub- 
jects below college level «iiid particularly at the lower ages. 

2. To employ these procedures iii dcterniiiiing tlic individual 
differences in size of vocabulary over the range from first to twelfth 
grades inclusive. 

3. To determine the central tendencies and variabilities of these 
measurements for a description of the growth of vocabulary during 
this period. 

4. To provide tentative norms in the absolute size of vocabulary 
for this range of age and grade levels. 

B, Procedure 

The Eiifjlhh Recof/tiHion VocabnUny Test by Seashore and Ecker- 
50 a (4) was given to pupils from first grade through high school 
in two schools^ and through: the first eight grades in a third school.^ 

There arc tlirce parts to this test. The first part consists of 173 
multiple choice items made up of basic general terms, arranged in 
approximate order of difficulty. The second part contains 158 words 
which arc either proper nouns or rare words. Tliesc words are com- 
pactly printed in four columns and from this number the student 
is expected to choose those few words which he knows and to write 
definitions for them. The third part has 46 "'derived terms/* that is^ 
variations in parts of speech as well as compound and technical 
terms, also arranged in order of difficulty. For part three as well as 
in part two the subject must write out the meaning of the words. 
Since relatively few words are ordinal ily known in parts two and 
three of the test, this written portion of the test is rather btief. 

For adtilrs the test may be used as cither a speed test or a power 
test. For woik with children and especially in investigating the 
absolute si/x of vocahuUry, it is necessary to use the test without 
time limits, as a power test. 

“New Concord-Union Uiirfil School, New Concoich Ohio, te.stcd Dec, 10, 
1939, lo Jan. 5, 1940, and Northbrook Public Schools, Nortbbrook, IllinoiK, 
tested Feb. 5, 1940, to March 5, 1940. 

"’Cleveland Public School, Niles Center, Illinois, tested March 6, 1940, lo 
April 3, 1940. 
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In order to incnsurc absolute size of vocabulary the method of 
testing must he adapted to the purpose at hand which is to ascertain 
/or hoiu 7 ii^iny of the luords in the test-siunplin/j the child knows 
some correct meaning. It would be relatively easy to adopt one cri- 
terion of knowledge and to measure the children’s performance upon 
tlic vocabulary test in accordance with that criterion and tlms 
secure rankings in vocabular}" ability, Movvever, in measuring ab- 
solute size of vocabulary wc do not want mere rankings; \vc desire 
an adaptable measuring metliod which will allow the chile! to show 
what he knows about the words in the test. This means the elim- 
inating ns far as possible of the influence of such factors as the child’s 
ability to read and to spell, because we arc interested only in measur- 
ing tlic number of words for which the child has some effective 
knowledge and not iii his expression of that meaning. 

Preliminary testing indicated that a combination of several cri- 
teria of knowledge would best accomplisli this purpose, especially 
in testing at the lower clcmcntaxy levels. In fact, tlicrc is an in- 
creasing stringency of tlie criteria of knowledge of a word with 
increase in the chronological age of the subject. Tliis difference in 
criteria at the two age levels cannot be equated or legitimately ruled 
out except through individual testing tliroiigliout the grade range, 
because children simply do improve in both the cpiality and the quan- 
tity of words known. It was our purpose to discover those methods 
of testing at the diffeicnt grade levels wlucli would give the most 
accurate picture of the growth of vocabulary. 

Preliminary tryouts showed that there wore three main adminis- 
trative groups into which the subjects fell: {a) Early elementary, 
grades one, two, and three; requiring individual, oral testing. 
(Z>) Middle elementary, grades four, five, and six; requiring aid in 
reading, (c) Late elementary and high school; requiring only open- 
ing directions and occasional supervision and aid in reading. PTow- 
cver> the change from one method to another in testing different 
grade levels is gradual and adaptations for exceptional individuals 
must be made at all levels. 

In late elementary and high scliools tlic test was administered to 
groups of from 25 to 40 students. The examiner always introduced 
the work by telling the students that the test was part of a study 
which was for the purpose of finding out how many words high 
school and grade school people knew. They were assured that the 
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results of tlie test ivould liuvc no bearing on their school grades. The 
high school testing was done mainl}' through English classes, They 
were told the test \A'^as one which could be used from first grade 
through college; that, accord In glj^, it began with easy words and 
gradually became harden They were cautioned against carcIc^ssness 
on the easy words and encouraged to guess on any words which 
seemed at all familiar. 

After the students had filled in the data on the front of the test, 
they were asked to open the booklets j were shown the example at 
the top of the page; and permitted to start work. The examiner 
encouraged them to attempt all words they knew, by saying, h 
a good idea to guess. If yon doidt know a tvord at allj leave it ouij 
but if you can ?nake a good guess t be sure to try the ivord/' The ex- 
aminer also offered to define any of the words used in the multiple 
choice responses and to pronounce any of the words. The students 
were told, you dont kuoza zvhal one of these words In light type 
mean Si ask and 1 will tell yon. If yon want any zvord pronounced ^ 
ask and I will pronounce any of the words for youf* 

The examiner then made it a point to move among the scats and 
to make sure that each student was following directions as to fclie 
placing of the numbers. This also afforded the students an oppor- 
tunity to ask any questions they might have. 

When the first several pupils had completed part one, the exam- 
iner asked for the attention of all of the group. Tlie words on 
part three were pointed out, their nature explained, and directions 
for writing out the definitions given. The examiner said, ''The 
ivords hi part three are co??} pound and technical words. You are to 
write out what they mean. Be sure to ivrite a full explanation or 
description; tell enough so someone else could tell just lohat you 
mean. For example, ntunbev one is 'for mercy's sake'. Just explain 
what you mean when yon say, 'for mercy's sake'. If ^ rite the mean- 
uigs for as 7riany of the words as you can." 

A little later tlie group as a whole was shown part two and given 
these instructions : "Pari two has zvords which are rare or which 
are the names of places and people. Yon are to zurife out lohat the 
words mean for as many zaords as you can. Since there are so many 
ivords you might notice particularly these words. Check the ones you 
know and then ivrite out the meanings token you are ready." (Here 
tile examiner read the number and pronounced the word for 27 of 
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the words.) '"Yon fnny luriti* out <iuy oiher 'loonts' you kitou\ 
Finish part one ami part three, and then do part two” 

^-The test was admin isterccl in classes which had 50 to 45 minute 
pciiods. Those students who did not finish in one iicrioci were [iWcn 
an opportunity to complete their papers at the next meeting of ihe 
class. 

The first part of the test was scored on the basis of tlic nunibci' 
of words which the pupil attempted to define. From the niimhcr 
attempted was subtracted the errors collected for t^uessiny; and tlic 
resulting score was multiplied by a constant winch gave the luiniber 
of basic words known. Scores on parts two and three were the nnin- 
ber of words correctly defined multiplied by constants. In scoring 
parts two and three credit was given only for definitions which 
indicated the meaning of a compound term as a ivlude and not 
definitions of the separate parts. Half-credits were used 1 ihe rally. 
The sum of these three scores represented the total vocabiihiiT,'^ 

In the middle elementary grades, four, live, and six, the children 
were given the same introductory remarks as tliose used for the Iiigli 
seboni. In addition the examiner saiil, "... If^e luili ivorL' trj/jeiher. 
1 will read ihe words for yon. Now the first word in dark type is 
* adhesive/ If adhesive Is 'slippery^ put a / /// front of if. If adhesive 
is 'rouyidj put a 2 in front of adhesive. If adhesive is ^ fatty' pat a 3 
in the parenthesis. Or if adhesive is ^sticky' put a 4 in front of ad- 
hesive, Now don't say about the ivords; just mark it,'' Aften 

making sure that each cliikl was marking tills word correctly, the 
examiner continued, ''The second word h 'quick/ Does quick mean 
the same thino as ^dead'f Does quick mean 'fast'? Does quick mean 
'good'? Or does quick mean 'slozv'f Put (he number of the word 
that menus the same thing as quick in front of quick/' Then with 
less elaborate questions, the cxtimincr continued to read each test 
word, repeating tlie word to be sure each pupil heard correctly and 
tlicn lead, in order, the four possible answers, avoiding cues from 
the voice. Whenever the children requested them, definitions for the 
choice words were given. 

Standard definitions had been written out before the work of 
testing began, so that the examiner furnished the same answers when- 
ever requested for a definition, On certain items, the examiner 

^Movc deUiUd scoving dhections aie prinlcil on tVic lest Hank and arc 
(lisciissed by Seashore and Eckerson (4). 
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did not ivrtit for the children to reques't deiinitions, hut incorporated 
them into her original question, as: ''Number 14, teikeelown. IFhat 
do we mean takedown? Does iakedoivn mean relnifaiion, lhai 
is zvhat people say about yon? Or does iakedoivff mr/Of Joioerin^? 
h iahedoion, celebration? Is iakedoiun, honors^' 

The range in difficulty of the words in this test is so great that 
fclic last page contains words which are almost all too difficult for 
pupils of the fourth, fifth, and sixth grades. In addition, since the 
alternative responses for tJic more difficult items ^\^erc so chosen as 
to test a college stiulcnt^s ability to distinguish the coircct meaning 
from those which were fallaciously similar in sound, spelling, etc., 
younger students may obtain somewhat less than chance scores on 
this portion of the test when items on the last pages arc marked 
blindly. This is an instance of a further qualitative difference in 
the nature of vocabulary knowledge at different ages. 

Consequently it is wise to suggest to the children that they leave 
out nny words oJi pages tlirce, four, and five irhich tliey have never 
seen nor heard before, In general, fourth and fifth graders slunild 
attempt at least 100 words; sixth, seventh, and eighth graders at 
least 110 words. The specific words which the examiner sliould urge 
the children to attempt are listed in the manual for upper elementary 
grades. 

There will be children who will mark all the items in tiie test 
regardless of instructions. Any child who wants to should be allowed 
to mark the items in order to avoid penalizing the best students. 
However, in the scoring only the designated 100 or 110 words should 
be cons id creel unless it is found that the score based on the entire 
test is higher ; in this case the higher score is taken as tlic one repre- 
sentative of the child’s knowledge, 

For parts two and tJiree the children in grades five and six were 
requested to write the meanings of tlie words as in the upper grades. 

In grade four additional precautions were taken. Only foui to 
six children were tested at n time on part one, in tlie manner de- 
scribed. And for parts two and three, each child Avas taken indi- 
vidually. The examiner gave the child an unmarked test booklet 
and then asked the child to define the words on parts three and 
t^vo. The examiner wrote the child’s reply as he gave it, encouraged 


'^'This inannnl may lie secured from the uiillioi . 
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him to attempt all the iLems he coul(l> untl a^ked wliatcver questions 
were necessary to clear up ambiguous replies. 

In adtlition, the children were told that some ol the words In 
part one had tvs'o meanings and that fur some of tlicni tJic examiner 
wanted examples. The examiner then asked tlie child to give ex- 
amples, to use In sentences, and to define in Ills own words, and in 
some cases to give additional meanings for tliosc words whicli tlie 
child had marked incorrectly, hut which most tliird grade pupils 
could define. Similar follow-up qiicslioning was used with certain 
fifth and sixth graders who had missed words wide 1 1 children in 
the first three grades answered correctly. 

In grades one, two, and three the child icn were tested individually. 
The examiner aslcecl the child lo define the word. If tlie child could 
not reply at once or if he did not make his meaning clear, the exam- 
iner read the choice words. Preliminary tiy-outs showed that these 
four alternative responses if read in a series made loo great an 
amount of material for the child's meinory span. The yuuiigcM' child 
could not comprehend such a complicated question. Fur this reason 
the alternative responses were plirascil in separate short questions 
which repeated the test word witii each alternative response. These 
could be read one right after the other without exceeding the child’s 
memory span. The questions which were used by tlie examiner were 
prepared in a manual and kept standard for cacli cliilcl.*^ 

Ill some instances the chikrs initial response to the word alone 
was incorrect, but when the alternative responses were presented he 
corrected liis first response and chose the correct answer. In tills 
case he was given full credit for the word, allowing of course 
for chance, 

The child sometimes gave stereotyped answers to the alternative 
responses on the basis of position cues; that is, he would always 
choose the last of the four alternative responses or the first, without 
regard to their meaning. In such a ease or if the child did not 
respond to the multiple-choice question at all, he was asked to 
describe tlie object in his own way or to tell something about it, or 
to use the word in a sentence and then to explain his sentence. If liis 
reply to such questions was correct the choice of an incorrect 
alternative response was disregarded and he was given credit for 
that word. 

“This manual may be secured from the author. 
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When M other questions failed, leading questions were asked 
and only half^crcdit was given for correct replies to such questions. 

For all of the words, any correct meaning which the child could 
give was credited. For some words the child might choose the wrong 
alternative responses or say that he did not know the word and yet 
be able to define the word correctly in terms of anotJicr meaning; in 
which case he was given full credit. For example, the child might 
not know ^^poker’^ aa a game, but know it as a fire-tool. 



IV. RESULTS AND DISCUSSION 


Since there arc two common conceptions of a “word,” the scor- 
ing of the vocabulary test is arranged to allow for analyzing the 
vesiills into tcims of cither basic words alone or of total vocabulary 
wliich includes both basic and derived terms, The results then may 
lie quoted m those terms which fit the rcadcr’vS preference in the 
dehnition of a word. 

Before examining quantitative differences it is well to rcnicmhcr 
that the qualitative criteria of knowledge becomes increasingly 
stringent with progrcvss through the grades and that to tliis extent 
the scores are not strictly comparable. However, one would scarcely 
expect the quality of meanings to he the same at widely dificrent ages 
and no statistical allowances would seem to be called lor. It is simply 
an observed fact that vocabular 5 r grows both qualitatively and quan- 
titatively, 

Figures 1 and 2 show the means, qua r tiles, and range oI tlie basic 
and total vocabulary scores for grades one to twelve inclusive. 

The number of pupils tested were: 44 in first grade, 40 in second, 
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59 ia third , 73 in fourth, 61 in fifth, 66 in .sixths 69 in seven th^ 
71 in eighth, 114 in ninth, 111 in tenth, 95 in clcvcntli, and 64 in 
twelfth grade; making a total of 867 pupils tested. 

It will be noted th«at the average sii!:c of vocabulary whether 
analyzed for basic words alone or by a total score including derived 
words is numbered in the tens of thousands. When we give the 
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child fin opportunity to show what lie knows about an adequate 
sampling of words and avoid restricting his performance by in- 
adequate testing methods or by a sampling which imposes an artificial 
ceiling the child gives evidence of knowing a great many more words 
than vve have hitherto estimated that he knew- Absolute size of 
vocabulary throughout the grade distribution greatly exceeds past 
estimates. 

One of the striking characteristics of these distributions is the 
variabiliti^ in scores within one grade. The range of individual dif- 
ferences in raw scores, especially for the total vocabulary is very 
great. Table 2 gives the percentage of variance (onc-lialf tlic intcr- 


TAHLE 2 

Percentage of Variance ( Q / M ) of Scours in Each Grade for Basic and 
Total VocjinuLARY Scores 









Cleveland 



New 

Concord 

Northbrook 


Niles CeiUei 


G r ade 

Basic 

Total 

N 

Basic 

Total 

jV 

Basic 

Total 

N 

1 

26 

27 

(13) 

21 

28 

(19) 

20 

20 

(12) 

2 



26 

36 

(IS) 

n 

15 

(20) 

i 

20 

29 

(17) 

13 

15 

(2S) 

16 

23 

(1(5) 

4 

27 

23 

(1«) 

12 

2+ 

(25) 

12 

16 

(30) 

5 

29 

26 

(21) 

24 

16 

(22) 

25 

15 

(19) 

6 

19 

21 

(22) 

11 

IS 

(25) 

13 

18 

(19) 

7 

23 

3L 

(29) 

15 

20 

(21) 

16 

19 

(19) 

8 

12 

24 

(29) 

19 

17 

(22) 

13 

16 

(20) 

9 

17 

20 

(70) 

17 

20 

(4+) 




10 

10 

38 


10 

17 

(47) 




11 

U 

20 

(61) 

11 

14 

(3+) 




12 

16 

20 

(+2) 

8 

12 

(22) 




qua r tile 

tnnge, 

or Q, 

divided by tlie mean) 

of til 

e scores 

witliin 

c<nch 


grade. With the exception of the fifth grade, the percentage of vari- 
ance is greater for the total vocabulary scores than for basic vocabu- 


lary. 

It will be noted, too, that there is great over-lapping of scores 
from one grade to another. The over-lapping of basic vocabulary 
scores is so great that only grades one and two arc completely out- 
side the total range of individual cl i ff ere jiccs in grade twelve. This 
is true only if tiic grades are compared within any one school sys- 
tem. Comparing all the schools together there is over-lapping of 
even grades one and twelve. Within any one school system the 
highest first and second graders knew more basic words than did the 
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poorest stuJent in every other grade level up to and including the 
eleventh grade! In the scores for total vocaI)iilary tJic over-lapping 
is as great. 'I'he t^velfth grade’s lowest score exceeds the highest 
scores iu only first and sccoiul grades in tlie Northbrook School 
wliile fiist and twelfth grades overlap in the New Concord Scliool, 
However, in the Cleveland School the Iiighc.st first grader does Jiot 
equal the lowcvSt eighth grader hi total vocabulary ^scores nlthmigh 
the tAvo grades overlap in basic scores ; such fiiictuations arc, of course, 
greatly influenced by a few extreme scores, 

This cxtreriie overlapping is reduced somewhat wheel we compare 
quar tiles rather than total ranges. In scores on basic vocabulary, 
01 of the high school seniors exceeds 0a of the first six grades^ while 
01 of tire eighth grade exceeds 0:j of tlie first three grades. It is 
much the same for total vocabulary; 0i of tlie eighth grade exceeds 
03 of only the first two grades, wliilc Oi of llic lilgh scliool seniors 
Is higher than Qa of the seventh grade in the New Concord and of 
the sixth grade in the Northbrook ScliooL It seems zuc have under- 
esrhnated the ahiVily of our he iter students and overeslUuated the 
ahilit^' of the poorer students all ihroUf/h the school. 

There is a progressive growth in the average size of vocnlmlary 
from grade to grade although the rate of increase is not very regular. 
Gansl ( 1 ), wlio measured relative size of vocabulary fi‘oni grade tlivcc 
to eight inclusive, found that “the age-progress curve for vucalndary 
in this age range is best described as a straight line, witli a slight 
tendency toward negative acceleration between the ages of twelve 
and thirteen,'* This description does not fit our results very well. 
TJie nature of Jier sampling of test words was such that the negative 
acceleration at grades seven and eight may be due to an artificial 
ceiling in. the test. Also, her test was given as a written group test 
at all ages, which would introduce other factors into the results in 
addition to vocabulary knowledge. 

In Figures 1 and 2 it can be seen that in tlie two schools New 
Concord and Cleveland, the mean for the fifth grade fell below tlie 
mean for tlie fourth grade. This is not true of the fourth nnd fifth 
grade scores of the Northbrook School, although tlie re too, the differ- 
ence in the two means is not as great as tlie difference in llic menus 
of most other two adjacent grades. There may be several reasons for 
this discrepancy. 

One obvious explanation would be a diffcionce in the ability of the 
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child rcn. At Northbrook and Cleveland Schools the two grades were 
given the Kuhlmann-Andcrsoji group test and tlie nicaJi IQ scores 
for botli grades were sliglitl.v over 100. Likewise the Stanford 
Achievement Test scores from the Cleveland School show the fourth 
and fifth grades both to be above their grade normi 5 , the fifth a little 
more so than the fourth. For these two scliools at least there i? 
aj'jpaiently no difference in the general intellectual ability of tlie 
children. At New Concord no intelligence or achievement scores 
were available, though the fifth grade contained many more repeaters 
than the fourth did and it was the feeling of the principal of the 
scliool til at the fourth grade was a superior group for that school. 

Another explanation may be in the change of tlie method of admin- 
istration of the test at the fifth grade level. The fourth gratlc was 
allowed to give definitions for the words in parts two and three 
Oi'all}’, with the examiner recording their answers. From fifth grade 
on the children were asked to write out the meanings of the words. 
There arc two disadvantages to having the children write out tlie 
definitions, In the first place, the children arc not facile enough in 
spelling and general written expression to be able to write all they 
Icnow or to make their definitions exact and clear. The duller cliild 
at the fifth and sixth grade levels may turn in a paper with only two 
sketchy attempts at definition written on it. If this same pupil is 
taken incfividimlly and asked to give oral explanations for the words 
lie may succeed in defining five or six of the terms; he is certain to 
do better than his written work indicated. 

In the second place, it requires much encouragement from the 
examiner to persuade some of the children to attempt more tlian one 
or two of the words. S'ome of the children were so greatly impressed 
by the number of unfamiliar and difficult words that they gave 
up on the lists ns a whole and failed to attempt the ones they did 
know. Particularly if the student was growing at all tired toward 
the end of the test, it was easy for him to overlook words for which 
he could give at least a partial meaning when questioned specificall.v 
on those words. 

For this reason we recommend that the fifth rind sixth grades be 
treated like the fourth and be tested individually and orally on parts 
two and three of the test. 

Figures 3 and 4 presciU the in eel inns, qua r tiles, and ranges of 
scores for basic and total vocabulary at year intervals of clirono- 
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logical age winch was defined in terms of the nearest birthdaj'' so 
that any given year represents the midpoint of a distribution, e.g., a 
clironological age of six means ages from five years seven months 
to six years six months, etc. It must be noted that tlie sampling for 
these chronological age groups represents the school population and 
not chronological age groups at large. This caution is particularly 
applrcahle to the upper and lower limits of the distribution, The drop 
in the clironological age curve at the 18-year level is probably to be 
explained on the basis of this sampling. Those people who arc 18 
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years old and over and who arc still in school jionnally may 

he slig^htly retarded and could be expected to represent the lower end 
of tile distribution of scores at that cliroiiolo^ical level. The 
apparent rise in the curve a^aiii at the 19-year level is a chance 
fluctuation in tliat in this sainpiin^i; there were only nine subjects 
who were that old* 


TAULIC 3 

PerckntAck of Dejuved Wok ns in Total VocAriULAKv vr rtir OirrEJUiNT 

LF.vni.s 


Sell, grade 

Per cent 

Sell, grade 

Per cent 

1 

29 

7 

37 

2 

33 

8 

35 

3 

36 

9 

37 

4 

44 

10 

38 

5 

34 

il 

40 

G 

36 

12 

41 


Table 3 presents the proportion of derived terms in the total 
vocabulary. There is a gradual increase in this proportion (rom first 
grade to twelfth, The older children not only know more Nvuvds, 
but they are better able to handle words in general. Seashore and 
Eckcvsoiis (4) study of university students showed that at that 
level there was a still greater difference in the number of words 
iu the mean basic vocabulavy and the lucan total vocahulary. 'I'his 
qualitative growth in the vocahulary should he made the topic of 
further rcsearcli. 

Scores on part two, the rare words, arc uniformly very low. The 
individual's environment and particular experience arc determining 
factors In his knowledge of .such words. Ft wa.s notable that most 
of the older children and many of even the early elementary students 
in the Northbrook School knew wile re and what Ft. Sheridan is, as 
it happens to be an army training post on the lake front north of 
Chicago and within 10 miles of the town. Only a few of the 
5 "ounger pupils in the Cleveland School knew Ft. Sheridan; Niles 
Center is farther inland from Noitlihrook and is ahouc: 15 luilcs from 
Ft* Sheridan. However, at New Concord none of the children, in 
either the elementary or the high school, could locate Ft. Sheridan* 
Also an example from the derived words, the cliildrcn at New 
Concord in the high school, many of whom come from farm homes, 
could explain ^'grecn manuring," which is a method of enriching the 
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si)j] by wmhr IcRiiminoiis crops; whereas the Northbrook 

rriy:h School students dkl nut know the term. 

Tlie results of this tostiiif^ also have iiicthoclolop;ical slpnificaiice. 
1 1: is evident from the ^n'cat ovcrlnpjnng of scores at tlio different 
grade levels iluit there is no sharp break in the general ability of 
the children at nnj'^ point in the elementary school. In general, hoM^- 
cver, for a satisfactory measurement of absolute size of vocabulary 
it is best to test children in ihe first three grades individually, allow^ 
ing the clrild to answer tlie questions orally. In the fourth and fifth 
grades it is well to test the children in groups of not more than 
four or five on part one, and individually on parts two and tlirce, 
From gratle six up tlid children may be tested in groups of 20 or 30 
for part one; the sixth grade being tested orally on parts two and 
three, seventh and eighth writing out the definitions. Through grades 
six, seven, and eight the examiner should read the words for the 
children and may suggest which words they should attempt. 

At all grade levels there will he exceptional child ico. Some third 
graders could write iheir answers to parts two and three very well, 
hut on the whole that age level is not able to spell and vvritc well 
cnongli to do their best at such a task. Tliere are also children in 
fourth, fifth, sixth, and even seventh and eighth grades who should 
be questioned orall}" and individually on tlie words on parts two 
and three, and even for the words on part one in order to secure a 
truly representative mcasuremcMit of the absolute ii umber of words 
which tliey kjiow. More detailed directions for tlic giving of the 
tests at tlic different grade levels have been worked out as manuals 
for the Scasliore-Eckerson Euglish Recogitlifon Voa^hul^ry 

It was easy to secure Llic cooperation of the subjects in the vocabu- 
lary testing. Children in the first four grades were eager to have 
their turn m taking the test. The older children were interested in 
the test and in their scores. 

It is apparent that the three scliools tested in this stud_v, on the 
elementary grade level at least, are not equal. The three com muni- 
ties arc of about equal size, ranging from a population of a little 
over 1,000 at New Concord and Northbrook to 5,000 at Niles 
Center. There were greater differences in the size of the surround- 
ing coiniTUinitres and in the occupations of the parents than in the 
size of the school communities tli cm selves. At New Concord there 
arc no great cities nearer than Cleveland, Ohio, and Wheeling, West 
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Virginia, which arc respectively 100 miles and 60 miles away. City 
lifo and even town life does not affect many of these cliilclrcn very 
much. Children at Northbrook and Niles Center, on tlie other 
hajul, live on lines of direct transportation to the city of Chicago 
and, at Niles Center particularly, are in contact with the city fre- 
quentl}'. 'I'lie parents of the children in the New Concord School 
ii\elud<i sAitue wveu w.?. tlvs. Uw/i\ college , 

but the greater part of the children in die early elementary grades 
come from farm homes. The parents of the children at Northbrook 
arc also fanners, artisans, and siib-prufessional men to a great extent. 
Niles Center is more of a residential suburb for the city and a good 
many of the parents commute to Chicago for their work. 

Tims tile differences in the scores of die dirce scliools may be due 
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to (llffei-enccs in the cultural background of the pupils. It will he 
noted that tliese differences disappear at the upper grade levels. There 
the two schools involved sample about tlie same type of population, 
with the Northbrook High School students still having the advan- 
tage in the amount of contact with city life. It is not claimed that 
these three schools represent a normal sampling of American schools, 
but there is nothing to indicate that they are in any way atypical. 
Consequently it seems justifiable to average the scores at each grade 
level from all three schools. 

The mean and qua r tile scores from the three schools combined 
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arc plotted In Figures 5 and 6- Alongside these uhtiilned meiuis and 
quart lies arc plotted smoothiid curves, representing the scovc for 
each grade averaged with tlio two adjacent gnnh's, e.g., I lie score 
at grade two on this curve leprcscnts the aveiagij of scores for 
grades one, two, and tlirce. Using Lhe'^e two cinves as a guide, 
another set of curves has heen drawn, /it ted hy inspecticjn, and 
shown 111 Figures 7 and 8. '^rentative grade norms should he rend 
from these fitted curves, 
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A chiUrs score ma}" he interpreted either in terms of the varia- 
bility within his school grade or in terms of the averages of gratics 
above or below his own. For example, the score of a fourth grader 
may be interpreted to mean that be ranks in the upper fourth of 
bis class or that he has a vocabulary which is equal to the size of 
the average in the fifth grade. 




340 


CKNiniG PSYCHOLOGY MOKOGRAPHS 


'rentativc age norms may be read from Figure's 3 and 4. 

A high degree of reliability in the testing is shown by the co- 
eflicients of reliability computed by correlating the scores on the even- 
numbered items with scores on the oclcl-niinibcrcd items in part one 
of the test.'^ Those uncorrccted coefficients of reliability arc sbowji 
in Table 4. 

TABLE *1 


School grade 


1 

,73 

.05 

2 

.75 

.05 

3 

,69 

.05 

4 

.75 

.03 

5 

.94 

.01 

6 

.91 

.01 

7 

.95 

.01 

% 

,92 

.01 

9 

.93 

.01 

10 

.87 

.09 

11 

.85 

.02 

12 

.75 

.03 


This study has shown the order of size of vocabulary for children 
in the elementary and high school, Many other studies of vocabulary 
could well follow this. Several questions concerning vocabulary 
growth for this same age range which remain unanswered are: 

1. The factors which induence growth of vocabulary. These 
should be studied intensively, Suggested factors arc: 

(fl) Experience, trips, conversation 
Wide reading 

(e) Systematic teaching of words — word drilla, etc. 

(i/) Analysis of words — teaching prefixes, suffixes, roots, etc. 

(«■) Use Situations — ^^Vl•iting poetry, cross-word puzzles, cross- 
word lexicon, anagrams 

■^Reliability coefiicients for grades seven to twelve inclusive also were 
computed by correlating odd va. even items, counting as odd and even 
items the alternate words attempted rather than as the words were num- 
bered in the teat. Those uncorrccted coclRciciits of relinbilky arci for 

seventh grade, = ,90±.02; eighth grade, = .92:1:.01 ; ninth grade, 

= .91 ±.01; tenth grade, = .87±.02l eleventh grade, — 

.87±.02; twelfth grade, r— = ,77±,03. 

22 
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It mny he tliat these factors are of varying influence at different 
ages. There is evidence that direct experience is most important for 
childrcn in the Gariy grades 'whereas vicarious experience tiuoxigh 
reading Is more valuable at the later ages, 

2. There are dificvenecs between the child’s yarious vocabularies 
such as those for recognition, reading, pronunciation, spelling, 
written use, and spoken use vocabularies. These differences need 
to be measured and the relationships between them studied. 

3, There remains a problem of diction or selection of the most 
appropriate of several words beyond the rudimentary knowledge of 
any certain number of words. It should be determined how size 
of vocabulary relates to diction. 



V. SUMMARY 


In suminaryi the Seashorc-Eckcrson English Recog}iitio)i Vocabti- 
hiry Test, designed to measure individual differences in total EngJisi? 
vocabulary)' was given to children from first grade through high 
school. 

The test was given in two schools u'hicli had 12 grades in the 
school unit and in a third school which had only the first eight 
grades. The number of children tested at each grade level ranged 
from 40 at the second grade level to 114 in the ninth grade. 

It was found that knowledge of words in tlie early grades was 
greatly affected by the methodology of testing and that improvement 
in vocabulary with age showed significant qualitative as well as 
quantitative changes. 

Since we were interested in determining the total number of words 
which had any significant meaning for the child, a broad set of 
criteria of knowledge was adopted. Thus the child was first given 
an opportunity to define a word in his own terms or to illustrate 
its proper use in a sentence. If he was unable to meet tliesc criteria 
he was then given an opportunity to demonstrate his ability to recog- 
nize the correct meaning on a four-clioice multiple response test. At 
tlie earlier ages everything AVas read to the child to make sure that 
our results were not handicapped by inability to read, pronounce, or 
spell words. Standard, concise definitions were worked out for tlic 
alternative ansAver Avords of the multiple- choice questions and the 
students Averc instructed to ask for definitions of unfamiliar ansAver- 
Avords. 

Grades one, tAVO, and three were given individual oral tests ex- 
clusively; grade four was tested in small groups of four to Tiat pAipils 
AVith the examiner reading each item; while grades five and six 
were tested in larger groups, Avith the same method ; grades seven 
through high school were tested in larger groups Avithout the read- 
ing of the words by the examiner except as individual pupils asked for 
tlic proininciation of certain words. 

A fairly steady growth of vocabulary Avlll be illustrated by the 
folloAving figures. For grade one, the average number of basic AVords 
knoAvn Avas 16,900, Avith a range from 5,500 to 32,800. For grade 
twelve the average number of basic aawcIs known Avas 47,300, Avitli 
a range from 28,200 to 73,200. For grade one the average number 
of words in the total vocabulary (basic plus derivative AVords) AA^'as 
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23,700, with a I'iingc from 6,000 to 48,800. For grade twelve the 
average numher of words in the tot.nl vocahiilarr w.is 80,300, with 
a i'nii£C from 36,700 to 136,500. 

There was great overlapping of even tlic intcKHiartlle ranges of 
the different school grades. In basic vocabulary (7i of the cightli 
grade exceeded Qs of the first three grades. In terms of total 
vocabulary Qi of the high school seniors was higher thiiii ()a of 
the seventh grade in the New Concord School and of the sixth 
grade in the Northbrook School, while Pi of the eighth grade ex- 
ceeded ^3 of only the first two grades. 

An apparent dip in the curve for the growth of vocahiilary at the 
fifth grade is believed to be due to the cliangc in methodology 
brought about by testing in larger groups above the fourth grade, a 
procedure which has now been remedied. There is also some evi- 
dence for a genuine difference in ability at this level in one of the 
schools. 

Although there were fairly large differences between the lower 
grades in different school systems, for the present purposes it seemed 
best to combine the results in a table of tentative norms, witii (iiiar- 
tile divisions, which may be interpreted either in terms of vaiia' 
bility within the child’s school grade or in terms of the averages 
of grades above or below his own. The same interpretations may 
be made in terms of chronological age. 
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T. IN'rRODUCTlON 
A. and (Ji-nius Contrasti-d 

la tijr Irniis rmiirvfttY I'jiiJ (jeuius are casilj^ cliffer- 

tMitiiitrii- 'The InfK'r fcn(illrs lasting acliicvcincnt; the former tiocs 
not lUTrsMirils' involve ihi^ fraunc. lUil pcrlisips the major difference 
lies in lliv luct iIkU rniinnico far more than KCiiiiis is socially detcr- 
U h rorn-f’i^ al?h* that a person can he a genius without any- 
one el.sc Ix’iiig iffe ^\•isel\ 'Tniej the product of his genius must be 
>oci:iUy evaUiatml. \vl lie will be a genius even before his achieve- 
menb arc evaluuted. lii fact tlicrc is a growing tendency to classify 
a man ns a genius sfdely in terms of his potentialities^ of his IQ, 
Now, on I he olher hand, to achieve any eminence whatever there 
must imrvitably In- n social judgment, an assessment by the metnbers 
of some group, iM(ueuvei\ the eminence of any particular person 
may he altered iiuit(‘ ladicnlly us the judges change in number and 
experience, Al one and the same time u man may have reached the 
hcighl> o( eminence in one cnluire or subculture area and yet achieve 
mere noUniely in aiiolher. 

n. I'mini;xci-: Katinus Dmimind on Steiirotypes 

Most social judgment are based on mental pictures or stereotypes, 
AVhile these nmy he i|in're realistic they arc, too often for comfort, 
extremely vinrealislic, I hi fortunately there arc many times when 
the abs<‘ru’e of ouuide criteria prevents a check on their validity. 
Wlm, lor example, can lell me whether or not my belief in Bach’s 
greatness is leased on valid principles? Where can I go to find a 
“pniper” evuhialltm of Wagner? Indeed, in this day of relative 
standards we scoff at ilie vci y idea lliat absolute values can anywhere 
be found. Such slandauls of eminence as \vc can obtain, thercfoic, 
must ctjiue out of group jiulgments and can he expected to change 
from time lo n'lue. WV gradually absorb them in the farm of stcrco- 
tvjU'S fi'inu oui lejiclieis, fiom ilu‘ hooks wc read, and fiom many 
other incidenial ^ouict-s. 
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n. WAYS OF MEASURING EMINENCE 
A, Polling 

Up to tlic present the literature reveals that only three major 
mctliodologies have been employed in the attempts to measure emi- 
nence. And of these the most commonly employed is that of polling 
selected groups of laymen and/or ‘'expert’’ judges. On occasion the 
judge is asked merely to name the most eminent person, or perhaps 
the five, six, or ten most eminent in the field in question. If lie 
names more than one, he may or may not be asked to list them in 
rank order. A definition of eminence may be given the evaluator oi 
he may be left to give the term any meaning he chooses, Often a 
list of names is prepared and presented with the request that the 
judge check the most eminent name or perhaps the live or six he 
considers to be most eminent. Or again he may be requested to 
arrange tJie entire list in ranlc order. 

Fortunately it can be demonstrated that with large groups of 
judges the choice of a procedure to be employed becomes of relatively 
little importance. That is, the several polling methods yield almost 
identical rank orders of eminence. The choice, then, becomes a 
practical one to be made after a consideration of such matters as 
the labor necessarily involved and the degree of cooperation that 
can be elicited. For example, the present writer has found through 
many attempts at contacting judges that a maximum of cooperation 
is secmingl}^ obtained when people are asked simply to list tlic 10 
people in history who have contributed most to the particular field 
in question. 

B. Prestige Effects 

A second methodology seeks to measure eminence by indirection. 
The phenomenon to be evaluated is attributed to a succession of 
eminent people. If, for example, one wishes to study eminence in 
the field of painting, the procedure of Farnsworth and Misumi (11) 
can be followed. In this study several prints were presented to a con- 
siderable number of student judges for evaluation. One group of 
judges was tricked into believing that a certain painting was from the 
brush of Rembrandt. Another comparable group of judges viewed 
the sftme print while under the false impression tl?at it Jiad been 
taken from a painting by Dewing, Now as the two groups of judges 
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possessed aUiiosl idcnlicid sumdauls it {allows tl\at ;\i\y iHsa^vecmcut 
in their evaliiatioiis of this print must he a function of the prestige 
cliffcrcrtcc between the eminence levels of RcnihiandL and I)e\viii(r, 
Without necessarily bcinj? iuvarc of the fiict, many of the judp;cs 
wJio saw Rciiihraiidt's iianic associated with tlic print raised tlieir 
evaluation on this account; on the other hand, many of those, who 
believed Dcwin|^ to have been the painter lowered their ranking 
because of that artist s much lowcv pYcs^ti^^e, fu 
fashion, data whicli bear on the relative eminence of musicians Cxin 
be gathered by attaching the natucs of several composers to a single 
composition. However, the methodology is far t<Mi crude for most 
purposes. While it can he ciuplnyc<l to deinnnstrate prestige e fleets 
it cannot be made to disclose the finer differences. For this leason 
it will receive Jio further attention in tlu* present monograpli, 

C, ENCvcLoiUiDiA Spacl 

The third methodology takes as its measure of cmineiice the lehi- 
Uve Tuuownt of ancyclopcdhv ^>p'Aee devoted to the, pev^ou in quest von. 
PrCvSUinably the musicologist who writes for the encvchipedla, or at 
any rate the editor in charge, allocates, perhaps witluuit much await' 
ness of the philosophy behind ihc weighting process, tiie a\'aihihk 
space in accordance with some notion of the comparative merits of 
the people whose lives he is describing. Cal tell (3) at least believed 
this to be the case when, tU the end of the last century, lie took 
encyclopedia space as his rather mdivect measure of eminence. 

Quite cl carl 5’ the “space’* technique measures more than eminence. 
Notoriety certainly enters the picture in greater degree than it docs 
when the balloting procedure is employed. For one wlio has pro- 
mo ted a notable error or fraud may achieve consider able encyclopedia 
space without being considered especially cm in cut. A notorieti' factor 
can unmistakably'' be seen in the Cattcll data (3) in the fact that 
of all tlie men of history Napoleon received the largest amount of 
encyclopedia space. Tins dizzy height 'would not liavc been achieved 
by the little emperor \f the hallnting of any sizable non-Frcnch 
population had furnished tlic criterion. However, in fairness to tlic 
“space** method it can be said that the notoriety p rob him usually 
docs not confuse the issue to as great a degree wlicn u .small er area 
of acliievcuicnt is under considevatiou. So, if the field is limited to 
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tiuit of jniisicfil emmcnce — as is to be the practice in the present 
inonognipli — no such striking confusion will likely be found. 

A sligluly different objection to the ‘'space*' metliod concerns the 
seemingly excessive niunber of inches nccessai’.v for the adequate 
treatment of certain eminent persons, A composer who has lived to 
a I'ipe old age may receive more attention than one who has died 
young, not because he is necessarily more eminent but simply as the 
result of his more varied career. It is also conceivable that of two 
ahnost equally eminent musicians one may receive more enc 3 Tlopedia 
space rlinn his eminence can justify merely because of certain spec- 
tacular life happenings which must be recorded. 

llut a far more serious objection arises from llic existence of bias.^ 
In the balloting procedure the many different biases at least partially 
cancel from the sheer weight of the numbers participating. But 
encyclopedias are written by a relatively small number of men. The 
bias of the specialist is particularly dangerous where all fields of 
achievement are being considered simultaneously. One cnc)'clopec!ia 
writer may regard military prowess with undue affection and musi- 
calit}' witli a line scorn, Thus in the Cattcll study referred to above 
(3) the lirst musician to appear in the ranks of the thousand most 
eminent men of history was Mozart who stood well down in the 
list at the nuiefy-ihird placet Beethoven came next in two hundred 
hipeftfkth position! But it can rcadii]' be shown by the balloting 
procedure — and after all this metliodology is probably closer to 
common sense- — ^that these low cncixlopcdia ratings arc out of line 
with common belief. High rank in music cannot be equated with 
low general eminence among men. Fortunately when the field under 
consideration is limited to a smaller area, say, to music, and the 
measurements of several encyclopedias are pooled, t)ic bias becomes 
less marked. Yet it is undoubtedly still present. 

^In one sense of tlie wor J all eminence ratings ate biases, frowever, ns 
hej'E employed, eminence refers to the pooled opinions of the times, llias 
can be defined as a particular person’s disagreement tvith the current view. 
(The A^ah'iiity of the bias does not concern irs.) 




III. REASONS' FOR THE PRESENT STUDY 
A, Relationship urtween the Techniques Unkno\vn 

A combing of the literature discloses the fact that there is no 
information available concerning the extent of agreement between 
tJie encyclopedia space and tlie pooling methods of measuring emi- 
nence. Granting that the arguments given in the above paragraphs 
arc sound, it is yet true that we know little or nothing of the 
magnitude of the difficulties inherent in the first mentioned method. 
Arc they so large as to invalidate this procedure or are they so 
small as to be of academic interest only? If validity is assumed for 
the pooling technique, and this seems to be the logical step to take, 
then the degree of similarity with which the two procedures yield 
eminence ratings will mcasui'e the validity of CattelPs encyclopedia 
space tedmique. The present study attempts to ascertain tlie extent 
of this similarity. 

B, Eminence Chances 

It is obvious to any student of musicology tliat eminence is no 
absolute affair. It is well known that musicians have their peaks of 
popularity, their degrees of eminence which may persist for some 
time, decline slowly, or suddenly pass away. But this knowledge 
is mast superficial. Nothing is known of the rapidity of these clianges, 
nor indeed of the relative standing of any given musician at a par- 
ticular period in history. The present study attempts to throw light 
on this issue, 

C. Construction of Eminence Stereotypes 

The writer has been especially desirous of obtaining all possible 
data which would help to explain the formation of the eminence 
stereotypes. Eminence lists are therefore to be compared with pref- 
erence and familiarity lists. Rank orders compiled from tlie ballots 
of college students and others from musicologists are to be scrutinized 
for resemblances to each other and to certain encyclopedia lists, 
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IV. THE POOLING TECHNIQUE- 

A. SunjECTS AND PaOCEDURli 

Early in 1938 the then 123 members of the American Musicologi- 
cal Society'^ ayctc contacted hy the author with llie letter given be- 
low. While a few refused to cooperate, a number could not be 
located, and others complied only in part with the request, 64*2 per 
cent gave usable answers. The letter is presented here in part: 

The Stanford laboratory has for n long time been interested 
in the possible approaches to the problem of eminence. At 
present, several of us have been checking the old Catiell rat- 
ings, and have been employing similar teclmiciues on modern 
encyclopedias. We are also altempting to find whether or not 
Ollier methodologies yield similar results, 

In attempting to further this project \vq wovild like to ask 
each member of the American MnsicoIoEical Society to list the 
ten musicians of history whom he regards as having contributed 
most to music. We realize that this request may seem a bit 
ambiguous to some. For this reason we arc not asking that 
the names be arranged in order of magnitude, as with slightly 
different criteria the rank order might be altered someivliat. 

A few members quite niiturully assumed that the author was It ol cl- 
ing to absolute standards from which lie must be dissuaded. Several 
members held that there is no such thing as general eminence in 

music; if the term is to be emplo)"ed at all it should refer to a 

narrower field such as violin performance. Still others grumbled at 

the directions, a few holding chat it was impossible to list as many 

as 10 names, and a number maintaining with equal assurance that 
the list should not have been limited to 10. As a matter of fact, 
cojjsiderable preliminary Avork bad convinced tlic author tluit tlie 
present directions yielded about maximum cooperation. 

Later that year ISO fairlj' typical Stanfoi'd University soplmmores, 

"Certain of these data and those of the next section have already been 
published (10) and have been reported at the 1941 meetings of the Western 
i'syclinlogical Association and the 1939 meetings of the American Psycho^ 
logical As-sociaiion. 

®It can be argued that musicologists and encyclopedia writers do not 
react on the basis of stereotypes as here defined. The author admits that 
these musicians have closer contacts than do college students with musical 
media. Yet he insists that the opinions of the for/ner ore based, at least 
in part, on mental pictures received from others and accepted Avith a 
minimum of thought. 
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and iti the autumn of 1939 a quite sintilai' sample of )50 University 
of Wisconsin students, were contacted and t^iven the order to ''list 
the 10 musicians of history who have coiitrilnited iiin.st to iiuisic/' 
The hallots frojn the two universities were comhined to make up 
the college data, 

n, Data 

The musicologists wrote in 92 names, all hut one of these spe- 
cialists mentioning J. S. Bacli. Tl»c rank order for each name was 
obtained from the number of ballots it received, i.c., the luunber 
of times it was mentioned. The raw scores were then transmuted 
into A’/rr scores. These 92 names were the ones considered in most 
of the remainder of the study. 

The college students named only 26 of the 92 musicians given 
b.v the musicologists. The rank corrclatfon between the two (college 
and mnsicological ) ^ lists of 26 names came to .664, When the other 
66 names not mentioned by tlic college group were given zero values 
and considered in the correlation, the iho value rose to .701. How- 
ever, this relationship, higl\ ns it is, gives an inadcov\ate in^pvession 
of the agreement between the two groups in the clioosing of the 
top-ranking musicians. The same four men were chosen: J. S. Bach, 
Beethoven, Wagner, and Mozart, and in the same mder except ihat 
the musicologists placed Bach first while the college students rated 
Beethoven slightly higher, Farther along in the list disagreements 
occurred. Tims the musicologists, hut not the college students, have 
high regard for Palestrina, Ilaydn, and Monteverde; the college 
group, but not the musicologists, tliink highly of Gershwin and 
Tschaikowsky. 

Due to the relatively small size of the membership of the Amer- 
ican Musicological Society no consistency figures could be obtained 
for their data. It was possible, however, to obtain several consistency 
figures for the data of the college group. When tlic lists assembled 
from the ballots of the St«anford and Wisconsin groups were exam- 
ined separately it was found that they had 50 names in 

^The dntn in this monogrnph arc of such a type that the nsstimpiioiiii 
necessary for the use of product moment correliUions could not he satisfied. 
For this reason and bccniiae of our major inlcrCHt in ranks, rlio’s are 
employed throughout. However, were run between several of the aeries. 

Wit VI {vi h-etpiTig the n?<ua\ ftn<^ifiK — they were sVight^v laiger 
than the rho'a. 
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A rank correlation of the two SO-name lists gave a value of .875. 
Twenty- three of the 92 names given by the musicologists appeared 
in both of the college lists. The rho for these was .947. In the 
autumn of 1940 another group of 71 Stanford sophomores was 
contacted and tested. This group had 74 names in common with 
the other Stanford group. These two lists agreed to the extent of 
a rho of .846, Twenty^one names from the musicological list ap- 
peared in both of the Stanford lists. These yielded a rho of .97 1 > 
i.e.> agreed almost perfectly. 



V. THE ENCYCLOPEDIA SPACE iMETHOD 
A. Oldeii Musical Encyclopeuias 

Li order to keep the iniisical names to be studied in the several 
enc 3 ’clopedias approximately the same it was decided to run back tlie 
liistorical analysis no farther tlian to the turn of the centiny. Only 
tlu'cc encyclopedias for this earlier period were cliosen, tlic 1904 
Grove* s (13), the 1908 Rkmaun^s (5), and the 1905 Bakers (1), 
Tile spiicc devoted to eacli of the 92 names'^ inentioned by tlie 
musicologists was measured. Tlie three lists so obtained were paired 
into the six possible sets (see Table 1), When correlated these 


TABLE 1 

iNTERCOKRELAriOMS DETWEEN THE OLDER ENCrCLOFEDlAS 



Riemann 

Baker 


1904- Grove 

,763 

.81& 


Riemaiin 

G?'QVe -f- Rkmnnrt 

vs. Baker 

.91+ 

.929 

Grove + Baiter vs. Riemann 


.887 

Baker H- Riemann 

vs. Grove 


.792 


yielded rho^s which can be considered as consistency or reliability 
values. The space measurements were transmuted for each encyclo- 
pedia into x/a scores^ which were then combined. In this manner 
was found the "Older Musical Enc 5 ^clopcdia"^ composite value for 
each of the 92 names. 

B. Encyclopedias of the 1920's 

Three encyclopedias were empWed for the period of tlie 1920*s; 
(17), the 1927 Grove*^ (13), and Blades (2). The space 
devoted to each of the same 92 names was examined separately for 
these encyclopedias. These values were clianged in x/a- scores and 
combined to make the "Encyclopedias of the 1920’s” composites. 
The separate lists wlien in ter correlated gave tlie rlio's listed in 
liable 2. These consistencies all appear to be moderately high. 
TJie lists of the three encyclopedias were paired into M the possible 

'^A few of the moat recent names were naturally not listed. 

"x/tr scores can be added or averoged to give composite scores.. 

list and the other composites have been made exclusively frojn 
encyclopedias for English speaking aiuUcnccs. Foreign sources would pre- 
sumably yield slightly dilTcreiU composites. 
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TAni-U 2 

InTI?RCORRI:LATI«NS TUilWlMiN KNCYCT-OI’PI)! Afi ni* TIIK I920’s 



1927 CJrove 


niark 

Praii 

.701 


.806 

Grove 



.897 

Praii T lUack 

vs. Grove 

.841 


Prali T Grove 

vs. Black 

.848 


Black -h Grove 

vs. Praii 

,741 



sets 'which were then liitcrcoriehited. These values pruved to he 
of satlsfacton^ maj^nitude. 

C. CuRUKNT Musical Encyclopujias 

Tlic encyclopedias examined to form the “Current Musical Ency- 
clopedia” list were the Infenia/iaru/l Cyclofiei/ia (14)» the Oxfonl 
Co7fipf7/iion (19)» the /ificy/:lofieflia of Music and Musicians (8), 
the Music Lovers" Kneychpedia (16), and Macinillmds (15). These 
were treated ns were the others described above, 'Tile in tercoi rela- 
tions which appear in Table 3 arc in the main satisfactory, To 


TADLR 3 

Intercork RF.AT ioNs detween Current Musical ENtwcLOPHiUAs 


Int, Oxford Eiicycl MnciiiLiian 


Mtis. L .761 

lui. 

Oxford 

liucyci. 

hiL 4- AfiiS, L. + Oxford v,s, 
J7n.-4'AiKJ, L. d- va 
Ini, + Mus, L. + Mocm^ va, 
hit. T Oxford -h Macm, va, 
!uS, 4“ Oxford -f- EticycL rs, 
Ini. + Encyd^ + hlaan, V 9 . 
A/wj. U T Encyd, -h Oxford 
Mur, t. -b EncycL + Maan. 
Mns. L. + Oxford T Macm 
Maevt, + Oxford -f- Encycl. 


.771 


Encycf, H- Mac 
Oxford T Mne 
. Oxford 4‘ Ency 
Mus. L. + Ency 
Mactn. + Mas, 
Oxford + Afi/j. 
vs, Ini, 4- Mac 
Va. Ini. T Oxfc 
va, hit. + Ency 
V 8 , /«f. -hAff/j* 


.877 

.781 

,816 


,875 

.915 

.913 

.882 

,905 

,878 

.914 

.881 

.928 

.892 


,828 

,766 

.302 

.851 


obtain further reliability figures these encyclopedias were combined 
into all the possible sets of 2 and 3 each. The intcvcorrclations were 
of satisfnetorj' magnitude. 
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D. Modern Lay Encyclopedias 

The 14th edition of Encyclopaedia Britaniiica (6), the 1936 En- 
cyclopedia Americana (7), and the 1928 Elew Iniernational Ency- 
clopaedia (18) were the units of the “Modern Lay Encyclopedia" 
pooh These also yielded quite respectable mtercorrel.Ttioiial values* 
In order to obtain further consistency values, the Americana and 
the New Iniernational lists were combined and correlated with that 
of the Britanuica. A rlio of -829 was obtained. These three ency- 
clopedias were combined in the other two ways which would yield 
single rho^s. The values were found to be ,825 and .88^1 — satis- 
factory reliability figures. 


TABLE 4 


Inturcorrelatjons between Modern Lay Encyclopedias 


Amer. 

New Int. 

1936 Brit. .79+ 

.873 

Ajfier, 

.809 

Amer. Neno f7tt. va, 1396 Drii. 

.829 

Amer. + 1936 Bt'it, vs. Neav Jut. 

.88+ 

1936 Brii.~{' Nevj hit, vs, Amer, 

.825 


E. Other Space Material Studied 

The space devoted to each of the 92 names was also measured 
in a German publication, Htiffo Riemann^ Miisik lexikon (20), to 
learn liow different the picture would be from that given by the 
English Riema)j?i, The correlntion between the lists was .676, the 
lowest value but one of all so far reported. Data later to be pre- 
sented on variability indicate that neither Rlemanu encyclopedia 
varies the lengths of its articles sufficiently to demonstrate fine differ- 
ences in eminence. 

Two histories of music were also employed for analysis. These 
were Combaiieu^s Hutoire (4) and A Nhiory of Music by C. V. 
Stanford and C, Forsyth (21). Because of the arrangement of 
these books, the fact that composers were often discussed together, 
it was impossible to measure the space devoted to each of the 92 
names, A rougher measure was therefore substituted: the number 
of page mentions received in the author index. Lists constructed 
by tliis mctJiod correlated with the list of the ‘'Encyclopedias of 
the 1920’s” with a rho of .671 for the Jlistorre and one of .757 
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for the ^^^^nfonl-I'lsrsyl|^. 'I'hc -si/.i‘ of iheM- euiirhumn- iniikes it 
clear tliat the method of romiiioj^ can lir riii|iln\i’d al Iran 

for approximiitin): the nwastnrmvnvs to In* rxpt'rtvd In Uu* sp-Acv, 
method. 'Tlu* Uvo lists ininvonclaU'd wiili a rhn of .7 IS. 

It mi^lic he asked whrihn eiicycltjprdiiis ihaio^r etliciun to 

edition to keep pace with eiiiincnce ch:inij;es, <ir instead adopt a 
rather fixed policy of space allocation, "i lie only lujlicy data on 
musical encyclopedias this moiiot^rapli pieseiiis refer to the clian^e.s 
in Grove’s from the 1904 to the 1937 edition. Tlie coeflicienl of 
correlation which fell at .S70 demunsi lates the cxhMU of chanp:e. 
Now it he ninintnined that the 92 names do not make for a 

fair test. To answer this objection llic 409 names which appeared 
in both of lhe.se editions were ranked. These two lonj;er lists corre- 
lated at .820, a value which is prohahly not si^nllicantly below the 
.870 reported above. 

Possible policy chan^^es in the 7!i/ifvr/o/*//e///V/ Ihit/rnninf are shown 
in Table 5. 'Pile 9tli and 1 1th editions were examined in tlie same 

PAULK 5 

Tiik KNcvci,oi*Ahin.\ JIkii'vnnica 

1 nil I'Mli 

.7rj» .f.81 

nth .SSS 

manner as was the current (I4tb). Tlie table inilicates that the 
period of maxiimiin chanties occurred between the publications of 
the 9th and Uth editions. 


F. Vaiuaiuijtihs 

It seems reasonable to suppose that the ^^reatcr the variability of 
the lengths of the encyclopedia articles (relative to their averages) 
the finer will be the differences in eminence that can be expressed. 
Thus in an encyclopedia which treats all composers to articles of 
exactly similar length there will he uu variability autl consetpwutly 
no differences in eminence to he measured. Fur innately all ni cy- 
clopedias show variahility, but in differing amounts. 

From the variability data of the above table it now becoines clear 
why earlier it was declared that the two R lew ft tin encyclopedias did 
not disclose fine differences in eminence. '^Flte Oxfonl is as had as 
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TABLE 6 
Mkasuhes of r * 


Name 

E 

Name 

V 

Name 

F 

1904 Grove 

209,6 

I^alt 

155.5 

Music Lovers* 

159.4 

Haker 

14S,6 

1927 Grove 

186.3 

International 

162,6 

9tli Drit, 

210,7 

Enf'l. Ricmaim 

134.0 

Oxford 

134,0 

lUh Rrit. 

194,2 

JJlnck 

198,0 

Encyclopedia 

176.3 

German Hiemann 

119,8 

Histnire 

167,3 

Macmillan 

108,9 

]4[li Brit. 

189,1 

yiniericiiiKi 

Stanforcl- 

Foj’syfh 

198,5 

141,3 

Neiv JntDj'jiv 

200,0 


100 xir 

’■f, ilic cncffideiu Ttlative vaviahiUty, (squals 


the En|,rlisli Rie/iiniin, and the MaciniHan is the poorest in this 
respect. The lay encyclopedias, as well as Grove’s and BheVs, are 
(^ood, As might have been anticipated there is a substantial rho, 
.542, between the Ts and the size of the encyclopedias; that is, 
the larger encyclopedias tend to have the larger 7'’’s. The most 
striking phenomenon of Table 6 is the large range of values. It is 
demonstrated beyond cnicstion that the several encyclopedias are not 
C(|ually fitted for the examination of eminence differences. (The F 
for the inusicologists’s list is 187.8, a value which can be rated as 
good. When tlic college list was separated into Stanford and Wis- 
consin siiblists these latter yielded F’$ of 259,1 and 268.5 respec- 
tively, the largest in the set. These values are, of course, In part a 
function of the large number of zero values; hence they cannot be 
taken as valid.) 




VL COMPARISONS OF THE TWO METHODS 

A. iNTERCORRELATrONS 

Intcrcorrclations were run among the four composite encyclopedia, 
the college, and tlie musicological lists. Tlie musicologists' 92 names 
as usual were employed. A list witli these particular names seemed 
proper for all except perhaps the college group who had failed to 
mention a large majority of them. It can be argued that whenever 
an encyclopedia editor or a musicologist ignored a given composer 
there was deliberate planning involved. The composer was con- 
sidered to be unwort])]^ However, an omission by the college group 
meant, more often than not, a lack of acquaintance. Now it may 
well be that in measuring for eminence tl^e reasons for the omissions 
should be ignored, But for the benefit of those who may believe 
otherwise, the correlations in which the college group are involved 
are presented two ways — once with the full 92 names and again 
with the 26 names which received at least one vote. This gesture 
was quite probably unnecessary as the data of Tabic 7 show the 
two sets of rho’s to be very similar. 


TABLE 7 

iNTfiRCORRELATIONS 



Mod. Lay. 

1920’s 

Older 

College 

Musicof, 

Current 


.861 

.6S4 

.781 (.751) 

.623 

Mod. Lay, 


.841 

,758 

,718 (.733) 

.602 

1920^1 



.772 

.746 (.752) 

.546 

Older 




.631 (.639) 

.580 

College 





.701 (.664) 


( )=26 nnmea 


It can be seen from the above table that the encyclopedia com- 
posites in ter correlate quite well with each other. It is reasonable 
that the lowest values should be those between the oldest and the 
most recent encyclopedia lists. It should be noted that although the 
stereotypes have changed, a pattern remains even after 30 or more 
years. 

The college and musicologist groups agree witli each other some- 
what less vv^ell. In fact, the college ranking agrees wdth the '^Current 
Musical Encyclopedia” list as well as, if not somewhat better® than, 


^Critical differences between rho'a are not reported as few are large 
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It (Iocs that of tJu^ riit' docs 

not a^vct witlv any of llu*. oihci li>i> lu as uh';u a dor.n'o. Ifut n<i 
doubt t)u*se fliKiini^s sIkmiUI liava^ hern aiuli'l paled, :it least in jiuri. 
The niiisicolot^ists are Individ ualjsis and slmnld imi he e\ peeled Kj 
reflect pi>p\dnv tastu tn any svu:h decree as shinild l^e tun* of the 
collej^c students. 'Die latter (^rniip takes infonnrit ifui snjnewliat 
passively in stereotyped form (iniii leacliers, fueii<l>, and lmol<>. 
Conservatory students, on the lUlter hainl, most pi ohabi) oohl have 
been found U) mirror a litile nujrc closely the niusicolcii'ical nniiiiv. 
Unfortunately no data from them are availulde. 

enough to satisfy the aeecpled eriierion nf spitisiiral Mi^nilieaiiee (3 it^J. 
To satisfy they sluiulil approximate .J5 li» .IS, 'rherefon-, the render i*, 
left free to jiULM'prci the irciids as In: vvjll, 



VII. EMINENCE, PREFERENCE, AND FAMILIARITY 

A. EtVHMENCE and PrIiFERENCE 

It is evident that those we consider most cmlncjit arc not neces- 
sarily the ones whose music we most prefer. Frankenstein (12), in 
discussing a preliminary popular report of this monograplt, claims 
to liave tested numerous students at the University of California, 
the University of CJiicago, ai7d Stanford University and to have 
found the order of preference to be: Wagner, Brahms, Franck^ 
Dcb\issy, R. Strauss, Puccini, and Tscliaikowsky, with J. S. Bach 
well clown the list. Presumably the possibilities were limited to 
composers; otJierwfse, a jazz composer or two would prob- 
ably have edged into the list. 

We noted that several musicologists objected to the idea that 
eminence exists as a single entity. A similar and even more vigorous 
objection can be offered the idea that preference lies on a single 
conthnnim. Just as clijcken may he preferred as an entree and lemon 
pic as a dessert, so Bach may he preferred for one mood and Ravel 
for another, The very idea that one is to be preferred to the other 
may seem meaningless. Yet music texts must choose and select. 
And it IS tin’s weighting process, tljis emphasizing of one coji^poser 
at the expense of another, that gives us the concept of eminence. 

Another way of looking at the matter can be seen in the often 
heard remark: ^'1 just must learn to like Bach.” The intensity of 
this desire is in a sense a measure of the height of Bach’s eminence. 
So it is not the present preference which is so closely related to 
eminence hut rather a future ^Mioped for” prefcrcnce- 

13. Eahnence and Familjaritv 

In an earlier section of the monograph it was shown that the 
rho*s in which the college subjects were featured were quite similar, 
regardless of the number of names (92 or 26) Jnentioned. Such a 
finding could perhaps have been forecast had we then known tlic 
relatively high correlation which exists between familiarits'- and 
eminence. For when a check list‘d of tlic 92 composers was presented 
to the Stanford group some weeks after the eminence data had been 
gatliered (the subjects were required merely to check all names 

^For another stiitly on the familiarity Avith musical names sec (9). 
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I'svnKii/uiv moniickai'iih 


with which they were (auiiliiir), the I'tirrelatunr hctwci'n laiuiliarity 
and eminence wac {mind tn he Tlie m/c of iliis rnritlation 
jhoiild not cau^i; >uriii'(!:(' lor it wm he olivimis that ciniiicnee, is 
ill part a matter iil ao(i«:iiiii;uu'e (with hit'll u’lMi'il added). It 
must be admitted that even i» the field of K'ieiiee, iiuliu'iice has 
been enhanced hy iudicimis adveriNiu'l As the scieiiiist may iiat 
be able tn dupe his specialist cnlli'intiii'S, his eiiiinence as rated hy 
them may be low. Hut his uciicial (•inincnce i^ liipjily correlated 
with the familiarity of his name. 

Ill the area of music the strikinu example nf the (‘fiiiets (if judi- 
cious advcrtisiiiR on Wauncr's eminence will perhaps siifllrc, Waj'iicr 
had hcliiiul him a most cflicieiit t;roup of advertisers alily headed 
by his wife, Cosinia. Now reffariiless of our belief in the [ireatness 
of this man's (renins every one of us who carefully reads the history 
of tile Wagnerian ern is forced to note the plans ami streiuimis 
efforts made to “piit ^Vaitiipr over.” Without the wink of liis loyal 
staff Wapier c[iiiic likely wniihl never have, reached liis present hit'll 
eminence rank. Tims wlicre arlvertisiiit' !'> eioioeiu’c grows 
far more rapidly, 



VIII. CHANGES IN EMINENCE 
A. Cattell’s List 

Crittell’s list of the thousand most eminent men of histoiy (3) 
Avus assembled by nicasiinng space in a number of encyclopedias, 
both American and foreign. Although the exact list employed is 
not now known,^^ it seems certain that earlier editions of the Ency- 
clopaedia Britannica were relied upon quite heavily. Table 8 shows 

TABLE 2 * 


CAiTiiLip’s List and the Encyclopaedia Britannica 

9thBi-U. 11th Brit. Uth Hril. 


Name 

General Em. 

Rank 

x/o 

Rank 

xf<s 

Rank 

A‘/<T 

Mozart 

93 

2 

3.55 

5 

2.34 

5 

2.31 

Beethoven 

220 

7 

2.27 

2 

4.11 

2 

4.4S 

Ilandcl 

261 

5 

2.87 

4- 

3.30 

3 

3.93 

H ayd n 
Rossini 

300 

8 

ZOO 

13 

.55 

15 

AG 

326 

13 

— 

18 

— . 

26 

— 

Wagner 

337 

1 

3.62 

1 

4,33 

4 

2J9 

Weber 

362 

6 

2.40 

10 

1,08 

U 

,53 

Mendelssohn 40'(- 

3 

3.41 

6 

1,49 

9 

.95 

Palestrina 

+7t 

4 

3.15 

12 

.64 

10 

.73 

Bach 

+75 

10 

1.22 

3 

3.95 

1 

4.80 


*Thc ranks in Table 8 deviate slightly from those appearing in Table 1 
of (10), This slight discrepancy is due to a minor change in the treatment 
of photographs aa encyclopedia apace. 


tlie first 10 names of Cattell’s musical list in the order of their 
eminence from highest to lowest^ their ranks in general eminence, 
and their positions in three editions of the Encyclopaedia Briiannicar 

The most striking phenomenon shown by the table is the climb 
of Bach’s prestige. Beethoven’s position has also improved, but not 
so much. Rossini’s prestige lias steadily fallen. No x/fj values are 
given for Rossini as his name did not appear in the list of 92 men- 
tioned by the musicologists. 

B, Temporal Changes As Shown in Several Lists 

Table 9 shows the most eminent names in cacli of six lists. The 
values are x/o scores. The numbers in the parentheses are ranks. 
The four most eminent of the names in each list are starred. 

^^Personal letter from Dr. Cattcll. 

'^The r]lIe^sl:joll niiglit well be raised as to the effect on the relative enm- 
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'^riie sloi'y of lijicli’s stejuly improvement in ciiiLiicnce can be seen 
:i[^ain in '^rahle 9, A'lcnclelssolin*s position has become less favorable, 
'riic innsicolo^ists particularly feel these changes. In tl’ie early clays 
nf the ccfUiiiy the mast eminent musicians of history were: Waimer, 
jVJcmlclssoliJi, ]icclliovcn» and Scliumann. During the 1920\s Moii.irt 
and Schubert entered tlic ranks of the “great four/' displacing 
Schumann and Wagner. The “Current Musical ^ list retains Bee- 
thoven and Schubert, adds Bach and Wagner, and drops Mendelssohn 
and Mozart. The “Modern Lay/' the college, and the musico- 
Ingical lists, while dift'ering among themselves as to rank order, 
agree in making Bach, BeetJiuvcn, Wagner, and iWozart the “gfcflt 
four." 

ncnce ranks of the omisfiion of all names which did not appear in the 
miijticolpgieal list of 92. I'hc several attempts which have been jnadc to 
ascGitaiii tlie extent of this difficulty all mnlce it clear that these nmissions 
(with the exception of Gershwin) do not affect the relative positions of 
those highest in eminence. In the 1904 Grove’s the only fairly eminent 
inuslcians who were neglected because of this nrhitrary Hmiting of names 
were Rosaiiu and Spontini who ncliievcd Ilth and 13di places respectively, 
Vogler and Sophr who tied with the rank of 19.5, Paganini who was found 
to he in 21st position, anrl Pvfeyerhrcr in 24th. Tn the later Grove's the 
following were neglected: Rossini, 15tl\; Roito, 19thi Spontini, 21st; Elgar, 
22nd; and Vogler and Spohr tied with the rank of 24.5. In the 14th 
liiscyclo^aed'i<i Jlritaiimca the only Importanr oniissioils were Chernhin) with 
the rank of 17, Elgar with a rank of 23.5; and Dvorak who stood at 25th 
place. 'I'hc college s>tiuleius gave the omitted Gershwin a »aiik of 5. 



IX, MAJOR CONCLUSIONS 

1. The eminent musician may or may not be a genius. But to 
be eminent he must be so judged b5^ a group of his fcBows. And 
as standards of cj7i in cnce are relative rather thaii absolute, tlie judg- 
ments cmji loved in the evaluation process tend to be based on stereo- 
types. TLmincncc is a reflection of *Svhat people think they should 
think." 

2. Stereotypes in the field of musical eminence can be reliably 
measured by the procedure of asking subjects to list the 10 musicians 
of Jiistory who arc regarded as 1 laving contributed the most to music. 
If two groups numbering as few as 150 each arc chosen from popu- 
lations of very similar culture they will agree almost perfectly on 
the eminence ranks they will give a list of musicians. 

3. Stereotypes in the field of musical eminence can also be reliably 
measured by the procedure of measuring the relative amounts of 
encyclopedia space devoted to tlic musicians in question. The listings 
of several encyclojiedias can be pooled to advantage. However, all 
encyclopedias arc not equally well suited to this kind of analysis, 

4. A cruder method of space analysis is possible with histories 
of music, This consists in the tabulation of the number of page 
mentions received in the author index. 

5. The polling and the encyclopedia space methods of measuring 
eminence stereotypes show considerable agreement. Rho’s as large 
as ,78 have been obtained, 

6. Eminence and familiarity are closely related. Eminence equals 
familiarity plus high regard. Eminence and present preference are 
not so nearly identical as are eminence and "hoped for" preference. 
That is, the frequency of tlic popular desire to learn to like a com- 
posev^s works is a measure of that composer’s eminence. 

7. By the use of ranks and standard scores the temporal changes 
in eminence stereotypes can be plotted. The "great four" in music 
history now appear to be Bach, Beethoven, Wagner, and Mozart 
in tliat Older. Eminence changes during this century have been 
large as can be shown by tlic fact that in the early 1900’s the most 
eminent were considered to be Wagner, Mendelssohn, Beethoven, 
and Schumann, in that order. Bach in particular has enlianced his 
position while Mendelssohn has declined in eminence. 
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APPENDIX 

x/if vScORCS 


Cirr, Mils. Mod, Lay Collci^e MiisicpI. 


N a in V 

Hach, J. S. 

Jicfiliovcn 

f^nihim 

^V^^Kller 

PaPL'«(rhia 

Mozart 

Scliubej'l 
Ch ojiin 
SlrausR, R, 
Montcvcrcle 
Cihick 
Maycln 

Criiiilo D'Arc/,7.cj 
I. as so 
Hebussy 
Desprcs 

StrnvJiiskj" 

Poj^c Gregory 

Mussorgsky 

i>chut7 

Lis/t 

Hnickner 

Wolf 

^iclni 

Rameau 

limjjcior Hiinng 
TJ 

Dolmetsch 
GiicK 
Scoit^ C. 
Fickenscher 
Cowell 

Perotimig 
Lnndino 
a c to ruis 
Ricrnaiin 
Hucbaltl 

Zarlino 

Odiiigton 

Corelli 


Older 1920 ' fi 


1.35 

1,65 

2.96 

3.99 

1.12 

.73 

j.S4 

2,34 

.53 

.66 

2.48 

3.39 

— ,40 

—.56 

1.55 

.78 

2.5-1 

2.80 

.43 

.56 

—.29 

.33 

.11 

—.31 

,37 

—.26 

1.50 

1.16 

—.03 

—.45 

.2« 

.05 

—.62 

—.12 

—.05 

—.45 

,27 

.45 

—.63 

—.26 

—.48 

—.55 

—.53 

—.44 

0.00 

—.25 

1.15 

1.53 

—.32 

—.41 

—.53 

—.27 

—.63 

—.48 

.39 

0.00 

—.63 

—.56 

—.63 

—.77 

—.11 

.13 

—.62 

—.40 

—.63 

—.56 

—.63 

—.54 

—.62 

— ,55 

—.57 

— ,54 

—.47 

—.47 

—.17 

—.32 

—.33 

—.52 

—.16 

—.43 

—.56 

—.53 

—.18 

—.49 


2.71 

3.77 

3.42 

4.79 

1.24 

1.42 

3.01 

3.69 

.48 

.71 

1.52 

2.34 

—.59 

—.51 

i.34 

1,6S 

2.61 

1.29 

1,01 

1.4S 

,39 

,13 

.02 

—.23 

,15 

.66 

1.07 

.44 

— .3S 

—.15 

—.12 

—.10 

1.25 

.06 

—.26 

—.36 


.27 

.44 

—.41 

—.65 

— ,4S 

.13 

—.52 

— ,40 

—.46 

1.14 

.52 

—.08 

—.21 

—.04 

—.01 

—.65 

—.52 

.14 

—.23 

.70 

—.52 

—.47 

—.40 

,32 

,13 

—.01 

—.38 

—.65 

—.52 

—.50 

—.52 

—.64 

—.52 

—.62 

—.52 

— ,56 

—.45 

—.59 

—.49 

—.59 

—.36 

—.54 

—.30 

—.65 

— ,52 

—.31 

—.43 


408 

4,14 

4.74 

4,02 

1.98 

1.62 

3.79 

3,60 

—.32 

2.89 

3,16 

3.18 

—.38 

.07 

.6+ 

1.05 

1.7S 

1.27 

1.60 

.55 

* 

.07 

—.38 

1.50 

—.32 

.13 

.27 

2.16 

—.38 

.25 

—.38 

,19 

,92 

1.38 

—.38 

.25 

—.50 

.19 

—.04 

.07 

—.33 

— ,41 

—.36 

.01 

—.38 

—.29 

.72 

.01 

—.38 

—.47 

—.38 

—.47 

—.38 

—.47 

—.38 

—.11 

—.38 

—.47 

—.38 

—.47 

—.11 

—.47 

—.38 

—.47 

—.38 

—.47 

—.38 

—.47 

— ,38 

—.17 

—.38 

—.+7 

—.38 

-,4-7 

—.38 

—.41 

—.38 

^ —.29 

— JS 

—.41 

—.38 

—.47 

—.38 

—.35 


Mt was impossible to learn from an inspection of the college data the 
cm red miinber of Strauss voles (a small number at best) to be given 
the two Strauss names. Presumably Johann was intended as the recipient 
in the majority of cusea. 
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.!', U H '< 

%biil 1 

1 ''4lf^:r 

Mp^irol. 

St, Ainl>ra;iv 

^ .33 

- .54 

► /,» 

1 :« 

A- 

.35 

. It 

Uni'U, K. W K, 



. .1'^ 


- '.4-^ 

I'i 


.09 



■ 

I/ 


nufay 

.-vIV 

- >.5l 

,4*^ 


' .47 
- .V 


^.n 

--.VI 

- Si 
^ '.43 

5V 

5 s 

Swccllitck 


—.49 

' .4 \ 

•• AS 

\V cbcT 

l,(i9 

1.71) 


A 5 

^AH 

• -17 
^ A1 
'-,47 

Leonimts 

<--^.63 

—.56 

■ '.6'S 

•i.*. 

' ' A?* 

, AS 

Nfasou, L. 


--A2 

* .5.1 

,4<» 


— .M 


-“.65 

- ‘A.! 

- .IS 

--.V7 

—.17 

Lowiy, R* 


--.56 


A8 

Hraclluiry, W. 

—.57 

^-.55 


• A2 

- -'.38 

- 'AV 

Dannc, 

— ,(>3 

- -.56 

- ’.fiK 

' A.: 

- ".IS 

— .4 7 

Holden, 0. 


'^,56 

’ “Mi 

" 'A 2 

-.38 

— ,47 

Main U* 


— A6 

■r -.OS 

' - '.4'/ 

’ '.is 

- ',4? 

Root, 0, 

— .5« 

--.4V 

. ,5V 

..4 5 

- AX 

—.47 

Snakey, J. 

— /i3 

—.34 

--.66 


' .18 

-Si 

■“rschftikowski 

M 

,52 

.57 

.59 

LSV 

*"-.4 \ 

Scli6iihcif5 

— .5« 

— 14 

.30 

. -.3 9 

- *A6 

-'•'",1 1 

Ryed, Witu 

—.10 

—A3 

—A3 

► ,0V 

- '*.38 

-'^•.25 

Cottpcrffi, l'\ 

—.19 

— A7 

— A4 

■ AV 

.• -..IS 

■' '.47 

Scarbntf 

—.10 

-.14 

—AVI 


v-AS 

— .4 1 

MMer 

— .5(J 

--.27 

-A7 


- *-1H 

- -.17 

Ca.Nnls 

—.<13 

—.4 7 

—.56 

^ -.4 5 

. '.5H 

A? 

CrLStofori 

—.Hi 

-.46 

— JA 


^ -.1.S 

.J? 

—.13 

—.4 6 

--A4 

. A<* 

- -.3X 

- '. r; 

Strrtdivanus 

—.25 

—.5 3 

—.46 

- .28 

-"An 

—.47 

Dunstable 

—.40 

—.48 

—.Ml 

A? 

' -AS 

-‘AS 

Purcell 

.48 

—.31 

.78 

■ Mfl 


" -, 4 J 

Schum ann 

2.68 

2.09 

1.57 

1,07 


--.OS 

Mendciasolm 

3,24 

2.78 

1.36 

1.4,J 


^ -A 1 

S-ibcRws 

—.57 

—.24 

.46 

-A2 

.18 

■ -‘.(7 

MaclIowcU 

—.41 

Ai) 

,25 

.IW 

-.3X 

—.'17 

Scfiabin 

—.59 

—.31 

.03 

—.22 

—.18 

—.47 

m))nQrt 

—.36 

—.48 

—.49 

--!4V 

--JS 

^',29 

de Okojghcm 

—.39 

—.49 

—.58 

— A4 

- -',3 s 

—.29 

Frnnck 

—.55 

.26 

M 

—.27 


—.47 

Olinkii 

M 

—.20 

—AS 

—.23 

— 

—.47 

Arisioxcnatt 

—.56 

—.36 

—67 

— .3V 

—.38 

— A7 

Maieivisio 

—.3? 

— J] 

—.62 

—.14 

--.3S 

— A7 

htin 

.13 

—.29 

A7 

— .2S 

-^AH 

—.47 

R calico 

—.54 

—.53 

^.64 

--.52 

1« 

—.17 

Grove, Sir Geo. 

—.30 

— ,21) 

—.53 

—.33 

— A« 

—.47 

Catcmt 

—.40 

—.02 

—.60 

—.42 

— A8 

—.'57 

SubbinB, G. 

—.63 

—.56 


—AS 

—.58 

—.47 

Frescobaldi 

—.27 

^.5t 

--..16 

"Aii 

—AH 

-‘.47 

V<ircU 

.57 

.74 

.72 

A3 

.85 


de Mach mi t, tJ. 

—.61 

—.53 

%64 

—.36 

—AS 

—.23 

Le Jeviiic, Q, 

—.56 

— ,58 

—.65 

—.52 

—AS 

— ,U 

Lnwes, H. 

—.52 

— 17 

--.55 

—AA 

—.58 

—A? 


cases like thip, e&iinirticis Jiave iicea itiiulc caiu’crnim:; lim jjriioiiiM of 
ci^cyclapedla rcfcccii\fi saldy i(i imislcal achicvcmtJif, 
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